^lATION 


DEC. 1 , 1953 


A McGRAW-HILL PUBLICATION 


Week 


5 0 CENTS 



F or a few fleeting hours The World’s Long-Distance Record 
for powered flight stood at 120 feet. The endurance time 
was twelve seconds, and the altitude— ten feet— was sheer high- 
flying madness. 

What happened on Kill Devil Hill that chilly December morn- 
ing fifty years ago still stands as the greatest milestone in the 
conquest of flight. 

Even in this day, when the glittering flash of silver wings pre- 
cedes the sound of their passage— all the proud achievements 
which have since swelled the logbook owe their existence to 
the men at Kitty Hawk. 

Goodyear has played a consistent part in those entries: the 
first Aeroplane Tire, 1909, which served on early Wright 
biplanes as they set new records; Stay -Tight Aeroplane fabric 
which gave new lift to their wings. 

Then came the bullet-sealing fuel tank, the famed Single Disc 
Brake, the Cross-Wind Landing Wheel, Iceguards and many 
other Goodyear pioneering advancements. 

Almost since the very year when events on Kill Devil Hill 
changed the world, Goodyear Aviation Products have contrib 
uted importantly to progress in the air. 

Goodyear, Aviation Products Department 
Akron 16, Ohio or Los Angeles 54, California 

Iceffuard— T. M. The Goodyear Tire & Rubber Company. Akron, Ohio 




Precision is the watchword at New Departure . - . 
from raw material to gem-like finished product. 
New methods, fine machinery, and exacting 
quality control assure that every New Depar- 
ture ball bearing U the best that can be made. 
Instrument bearings provide low starting 
torque and even lower running friction . . . 
give positive, accurate location of vital parts 
. . . longer life at peak efficiency. They are 
truly masterpieces in miniature. 

More than this, every New Departure has be- 
hind it the ball bearing industry’s most exten- 
sive research, engineering and manufacturing 
facilities. Whatever your bearing problems, 
the."* resources are at your service. 





SOLAR PUT THE STINGER IN THE TAIL! 







Radically New G-E Fuel Flowmeter Gives 
True Mass Readings in Pounds per Hour 


Jet engine fuel consumption 
measured accurately at all op 

flowmeter, developed by Qei 
gives direct pounds-pcr-hour 



By measuring the mass of fuel consumed 

factor inherent in earlier systems. It is the 
Rest true mass flowmeter in large-scale pro- 

In use on the B-47 Stratojet, the G-E 


supply. One power unit can supply as many 
as eight transmitters. Pressure drop in the 
transmitter is very slight, making possible 
two important advantages: (1) no additional 
fuel pumping capacity is needed: (2) the 
transmitter can be mounted in the iow- 


cruiae control instrument. The unusually 
long-range missions flown by the B-47 re- 
quire utmost dependability in the indication 
of fuel consumption rate. The mass flow- 


For more information, ask your G-E 
Aviation Specialist for Bulletin GEC-932. 
Or write to Section 210-82, General Electric 
Company, Schenectady 5, New York. 
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NEWS DIGEST 



Domestic 

I'wo Northrop F-89C all-weather in 
lerceptots were involved in accidents on 
two consecutive days during simulated 
combat maneuvers at Truax Field, 
Madison, Wise. One F-89C was found 
crashed in a marsh near Madison. The 
other plane still is missing. USAF 
recently returned l'-89s to service 
after extensive structural modifications 
(Aviation Week Nov. 9, p. 11), or- 
dered after a series of accidents in 1952. 
USAF has no present plans to ground 
the F-89s again as a result of the Wis- 
ennsin crashes. 

C-4(5 operators must modify the trans 
ports to meet current safety standards 
by Mar. 31 or stop using the twin-engine 
planes for passenger flights, Civil Aero- 
nautics Board rules. Aircraft Engineer- 
ing Foundation (see p. 108) had as^ed 
the Board to extend the deadline to 
June 30. 

Dissatisfied stockholders in Tinim 
.Aircraft Corp., Glendale, Calif., have 
proposed a new slate of company direc- 
tors and formed a shateholder.s com 
inittee to battle for proxies in anticipa- 
tion of the firm’s annual meeting Dec. 
I 5. Timm production includes subcon- 
tract work for Northrop Aircraft. 

New rocket engine plant will be con- 
structed for Navy's Bureau of Aero- 
nautics at Rockaway, N. J., and operated 
by Reaction Motors, Inc. Approximate 
cost of the 150,000-sq. ft. facility: $5.^ 
million. 

.American Airlines has leased 76 acres 
on New York Idlewild International 
Airport at a cost of more than 53,363,- 
000 for 22 years, plans to spend a mini- 
mum of $5 million bv 1960 in expand- 
ing its facilities at the field. 

Charles A. Lindbergh has won the 
Daniel Guggenheim -Award for 1953 
for “pioneering achievements in flight 
and air navigation’’ during the past 25 
years, win receive the medal Jan. 25 at 
the Honors Night Dinner of the Insti- 
tute of the Aeronautical Sciences in 
New York. 

Jet engine test facility at -Arnold Eii- 

E meeting Development Center, Tulla- 
oma, Tenn., is scheduled to be com- 
pleted and ready for shakedown runs 
in January. First part of the unit— six 
exhaust compressors that will create 
rarefied atmospheres corresponding to 
altitudes up to 80,000 ft.— last week was 
turned over to Aro, Inc., operating con- 
tractor of the USAF Research and De- 
velopment Command center. 


New transcontinental aircoach service 
will be inaugurated next week by North- 
west Grient Airlines, flying DC-6Bs 
from New York to Seattle. 'The service 
follows start of NWA coach flights from 
Seattle and Portland to Hawaii last week 
and makes possible the first one-plane 
through service from the East Coast to 


Dr. W. F. Durand, aeronautical en- 
gineering pioneer, last week was awarded 
a special citation at the 50th anniversars' 
luncheon honoring the engineers’ con- 
tribution to powered flight by the Amer- 
ican Society of Mechanical Engineers, 
Institute of the Aeronautical Sciences 
and Society of Automotive Engineers. 
Award was made b>’ Or. J. C. Hnnsaker. 

Avco Manufacturing Corp. has con- 
solidated its Lycoming-Spencer and 
Bridgeport-Lscoming operations into a 
single division, expects the move to 
strengthen the competitive position of 
its powerplant producers and allow ex- 
pansion and integration of engine rc- 

National Airlines icturiied to Newark 
(N- J.) Airport last week, operating out 
of the field for the first time since it 
was closed by a series of crash investi- 
gations in February 1952. 

Hast Side airlines tcmiinal. New 
York’s new S7-million passenger traffic 
center (Aviation Week Nov. 2, p- 75), 
offiriallv opened its doors last week at 


dedication ceremonies presided over bs 
O. M. Mosier, executive vice president 
of American .Airlines. 

Kim Sigler, former governor of Michi- 
gan (1947--4S) and a leader in that 
state’s aviation activities, was killed last 
week when his Beechcraft Bonanza 
struck a guy wire of a 58-fft. television 
lower near Battle Creek, Mich., spun 
to the ground and exploded. Three pas- 
sengers in the plane also died. 

AA'illiam II. Shippea, Jr., 52, aviation 
writer for the Washington (D. C.) Star 
and World War II public relations di- 
rector for Bell Aircraft Corp.'s Marietta 
(Ga.) Division, died of a heart attack 
last month. 


Financial 

Lockheed Aircraft Corp,, Burbank, 
Calif., has declared a quarterly dividend 
of 50 cents plus an extra 25 cents and 
a 5% stock dividend on each share 
outstanding Dec. 4- The 50-cent divi- 
dend. payable Dec. 1 5. represents an in- 
crease of 12i cents on previous quar- 
tcriv dividends for 1953. 


International 

Japan Air Lines announced last week 
it will expand into tcans-Pacific aircoach 
service next April, two months after 
inauguration of San Fr.mcisco-ToVvo 
Rights in February. 
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AIRBORNE 

ACTUATOR 

for 

T^avy’s Quardian 



The ram air inlet door on 
this new Grumman sub- 
hunter is actuated by Air- 
borne's R-4I2M5 Actuator. 
Other models and similar 
Airborne electromechanical 
units are standard equip- 
ment in many service and 
civilian aircraft. Their wide 
range of applications is 
evidence of their great 
dependability. 

If you have a design prob- 
lem where high power and 
small space are factors, see 
our literature in the I.A.S. 
Aeronautical Engineering 
Catalog, or write direct to us. 


ACCESSORIES CORPORATION 

1414 Chestnut Avenue 
Hiilside 5, New Jersey 
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Washington Roundup 


New ATA President? 

Earl Dallam Joiinson, 48, Unelersccrctaty of the .Army, 
probably will be named president of tlie ,\ir Transport 
Assn, shortly after the annual mtinbership meeting Dec, 
16, He would succeed Vice ,Adni, Emory S, laind. 74. 
who lias held the post since 1946 after nartime sendee 
as head of the Maritime Commission, 

Johnson is an Air Force pilot, sened during World 
War II in the Ferrying Division of Air Transport Com- 
mand, His civilian experience has been in investment 
counseling, Johnson was appointed .Assistant Sccrehiry of 
the Amiy in 1950 during the Tniinan .Administration. 

Defense Shift 

Pentagon insiders noKec a gnidiial improvement in 
relations between Defense Secretary Cliarlcs F. W'ilson. 
Iiis Deputy Secretary. Roger Kyes, and flic Air Force. 
Wilson speeches have been emphasizing tlic nccrl to 
remodel U-S. strategy around the new' atomic weapons 
while Army and Navy secretaries have been phrgging for 
retention of traditional weapons on tlic ground that 
atomic weapons “may’’ be outlawed by intcnialional 
rigrcement. 

New Defense Department budget is expected to reflect 
a mild departure from the "balanced force” concept that 
.split fiscal 1954 money evenly among the scrsiccs. 

USAF is expected to get a slightly larger .slice of the 
defense dollar, but the estimated increase will fall far 
short of balancing the S4-biIlion slasli in aircraft procure- 
ment (both USAP and Nan-) made b\- the Republicans 
in the fiscal year 1954 budget. A\’ilson already lias ordered 
manpower cuts for Army and Na\T while allowing US.AF 
to retain its projected 970,000-man level. 

Guided Missiles Abroad 

USAF flatly denies that it plans to deploy guided mis- 
siles units abroad or store missiles in foreign conntrics. 
but it has been a poorly kept Pentagon secret that plans 
have 1>ecn in the mill to send a guided missile group to 
England next spring equipped svith Martin B-61 NIatador 
pilotless bombers. Matador tactical units have been train- 
ing for field service on the USAF long-range missile prov- 
ing ground at Cocoa. Fla. 

Record Aircraft' Sales 

Aircraft industry gross sales will reach a postwar record 
total of S8 billion for 1953. according to a prediction bv 
DeWift C. Ramsey, president of the -Aircraft Industries 
-Assn, 'llic 1953 sales prediction is nearly double the 
94.3-billion sales for the indnstrv in 1952. Ramses' warned 
that declining military production schedules mav bring a 
serious crisis in the industry by 1956 unless a sound 
militarv aircraft procurement pre^ram is organized soon. 

Godfrey's Switch to SAC 

Nar-y is boiling over television star Arthur Godfrey's 
recent speech at tlie Dallas air posver symposium calling 
for a strong strategic air force as the nation's top priority 
defense necd. 

Godfrey arrived at the Dallas sytnposinm short!'' after 


a Michigan deer hunting expedition with Defense Secre- 
tary Cliatles E, Wilson and SAC Commander Cen. Cur- 
tis E. LeMay. Godfrey, who is a Naval Rcscr\c pilot and 
has plugged the Navy publicly in the past, was introduced 
at Dallas by Vice A^m. John Dale Price, who had been 
instrumental in getting Godfrey’s Naval pilot ratings 
when he was chief of Nava! Air training at Pensacola. 

But there was noticeable coolness between Price and 
his former protege after the speech. James II. Smith, Jr., 
Assistant Secretary of tlie Navy for Air, held a Dallas 
press conference to offer rebuttal to Godfrey's speech. 

Off-Shore Problem 

US.AF ci'iihiation team has just retnmed from Europe 
after another flight test evaluation of the European air- 
craft being considered for further off-shore procurement 
financed bi' U.S. funds. Team flew the British Hawker 
limiter and Supcrmarinc Swift day fighters and Javelin 
night fighter and the Frcncli M'stere day fighter. 

Willis Promotion 

Charles M'illis, former nonschedulcd air cargo operator 
"ho is a White House aide in the Eisenhower .Adminis- 
tration, recti'cd a promotion recently when he was sworn 
in as the assistant to ShcTnian Adams, assistant to tlic 
President. Prciiouslv. Willis was one of tlie many special 
assistants hi Adams' office. Among other things, AVillis 
handies White House liaison with ACC, 


More Knots 

Pressure from the military. .Air Transport .Asmi. and 
.-\ir Line Pilots Assn, has spurred Civil Actonantics Board 
to propose again amendment of Civil Air Regulations to 
convert speed and distance requirements from statute 
miles ancl miles per hour to nautical miles and knots. 
First proposal was rejected by CAB in May 1952. If 
np|)ro'ed. tlie switch to knots would become effective 
about July 1. 1954. CAB will receive arguments until 


White House Decisions 

W'hitc House, already undecided on whefber to approve 
the Fastcrn-Coloniai .Airlines merger, mast face several 
equally important international route decisions next 
' c-ar. Tlic.se include the globe-girdling tr.ins-Pacifie route 
case and tlic traiis-.Atlantic cargo case (both .iwaiting 
C.AB examiner recommend, ition), and the Balboa service 
case on New York-South American interchange between 
Fasteni ancl Pan Anrcticaii on the one hand and Braniff 
and National on the other. This is slated for oral argu- 
ment be'fore CAB Dec. 12. 

Important competitive domestic route cases— to be de- 
cided by C.AB, but possibly with the advice of White 
ilmisc-inelnde: Slick-Flving 'I'igcr Line merger (C.AB 
heard oral argument more than a month ago. apparently 
is liaving a liard time reacliing a majority opinion); New 
9'ork-Chicago route ease (examiner licaring still in prog- 
ress); Northeast-Southwest route case (awaiting further 
CAB clarification of issues before examiner schedules 
heating); and Denver sen-ice ease (examiner hearing slated 
for Jan. 18). — Washingtem staff 
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This IDEA from Remington Rand.. . brings 
machine bookkeeping down to 40< per day! 


A'oH' you can afford to modernize and save on plant over- 
head. The new Remington Rand Low-Cost bookkeeping 
machine cuts the work in half, keeps all records up-to- 
date and wipes out peak-load headaches. All this for as 
little as an amortized 40e per day! 

Every plant can use this fast, touch-method machine 
— for costing, payroll, payable.s, general ledgers, subsid- 
iary ledgers, or special records. And everybody in the 
office can operate it. Any competent typist will give you 
a fair day’s work the very first day. No special training 
required. No premium salaries to pay. 

Here’s all the machine you need for good bookkeep- 


TODAY’S BEST BUY FOR CLERICAL 
SAVINCSI Call your representative for a 
complete demonstration of the new Low- 
Cost bookkeeping machine. Or write for 
folder AB664. Remington Rand. Room 
1518,315 Fourth Ave., New York 10, N.Y. 

to 



ing practice. Contplete typewriter description permits 
you to explain entries and prevent misunderstandings. 
Five totals provide you with up-to-date balances and 
complete daily proof; more totals as needed for distribu- 
tion and other purposes. 

The new Low-Cost bookkeeping machine is another 
good example of the constant search made by Remington 
Rand for better business methods. Let your representa- 
tive show you other profitable ideas in manual, visible, 
machine, punched-card. and electronic methods. Call 
him in for helpful recommendations on any type of 
record-keeping or management control problem. 


PROFIT-BUILDING IDEAS FOR BUSINESS 


WHO'S WHERE 


In the Front Office 

John K. .\lisoii, onetime .\s$istant Secie 
memfer o°"naCA 19-47-49, is new ad- 

craft, Hawthorne, Calif. 

waiiam A. mine and William C. Moore, 
both formerly with Bendis Aviation Corp’s 
Sdntilb Magneto Division, have organized 

“ ■ ■ ■ • • • ’ ind Engi- 

president 


leering Corp. at Geneva, II 


-s Sales 


A. W. More 
'olidated Vultei 
Aircraft Co., h; 


, former executive at Coo- 
Aircraft Coip. and Hughes 
been appointed executive 


Pachmayr Gun Works, Los Angeles. 

Clarence Francis, chairman of General 
Foods Corp., has b«n elected to the board 
of Bendix Aviation Corp., Detroit. Lacry 

Edfps™Ptoncer* Division foundries at Teter- 
boro, N. r„ and Willard Neuert is new 
production manager 

cm Robb Wilson, special assistant to 
the president of Unilrf States Freight Co., 
and Hal A. Kcoeger, New York manage- 
ment consultant, have been elected directors 
of Air Associates. Inc., Teterboro, N. I. 

Changes 

C. H. Sliarp has been promoted to gen- 
eral manager of H- H, Bnggie, Toledo, 
Ohio- Other changes in the electronics 
firm; C. R. Thorpe, chief engineer; R. J. 
Mclcber, special profects engineer. 

Eph Howard has been appointed man- 
ager of the ramjet branch of the engine test 
facility at Arnold Engineering Development 
Center, Tullahoma. Tenn, 

Richard Barkle is new assistant to the 
vice president— public relations of Northwest 

Carl F. Brown, formerly with Lockheed 
.Aircraft Corp. and Glenn L. Martin Co., 
has become manager of Federal-Mogul 
Corp.'s Greenville (Mieh.) Division. 

Leslie B. Tollaksen has been a ' ’ 


Co., & 


s for 1 


ksedon I. Rice has been named defense 
tract manager for Botg-Wamer Corp.'s 
ge Aircraft Division. 


Air Lines. 

Honors and Elections 

Igor I. Sikordry, engineering manager of 
United Aircraft Corp.’s Sikorsky Aircraft 
Division, this week received the University 
of Denver school of aeronautics' 1953 award 
as "aviation’s outstanding man of the year." 
Joaguisn de Brito Subtil, Portugal repre- 


a the 


1 of Ii 


ational 


n Organization, is new chait- 
man of the ICAO Committee on Joint 
Support of Ait Navigation Services. 


INDUSTRY OBSERVER 

► Boeing has installed a new version of the Pratt & Whitney J57 split- 
compressor turbojet in its B-52 Stratofort with a thrust of more man 
10.000 lb. Original J57 models in the experimental B-?2s delivered 8,700 Ib. 
thrust. Production models of the B-52A arc scheduled to get the higher 
thrust engines. 

► Altiiougli USAF still is supporting development of the Convait XB-58 
supersonic bomber as eventual successor of the B-52, Boeing is developing 
a competitor for the Convair project in its Wichita plant. Tlic Boeing 
project is expected to einetfe as a supersonic version of the B-47 Stratojet. 

► National Advisory Committee for Aeronautics expects to gather consider- 
able data on the performance of stubby straight wings with modified double- 
wedge airfoils in the transonic range from its projected flight test program 
with the Douglas X-3 research aircraft, 

► American Airlines will attempt to set a new official transcontinental speed 
record in the transport category with its Dougbs DC-7 early next year when 
winter winds blowing from west to east are at ma.\imum strength. Present 
record is 6 hr. 17 min. set in 1949 by a Lockheed ConstelStion on an 
Eastern Air Lines delivery flight from Burbank to La Guardia Field. Recent 
6 hr. 31 min. crossing o( a fully loaded American DC7 was made over tl>c 
longer route between Los Angeles International Airport and New York’s 
Idlewild. It bettered the previous unofficial record for passenger-laden trans- 
ports of 6 hr. 47 min. made in 1947 by a United Air Lines DC-6. 

► Douglas DC-7s are equipped with a Mach meter as part of their airspeed 
indicators. Normally the DC7 cruises at Mach .58. 

► American Airlines engineers arc looking for a ducted-fan turbojet with a 
higher percentage of bypassed air than utilized in the current design of the 
Rolls-Royce Conway II, 300-lb, -thrust bypass Jet. Allison Division of Gen- 
eral Motors experimented briefly with ducted fans several years ago but 
there is cunently no concrete activity in this field by U.S. engine builders, 

► Pan American World Airways, Aeroiineas Argentinas and Colonial Airlirres 
are investigating purchase of Douglas DC-7 transports. Currency exchange 
problem is the only obstacle for Argentine purchase of the DC-7. 

► Pratt & Whitney Aircraft’s J57 turbojet is being considered as a power- 
plant For some long-range missiles. 

► Douglas A2D Skyshark made an emergency landing at Edwards AKB 
recently when its turboprop gearbox disintegrated, throwing the contra- 
rotating prop blades clear. 

► Pan American World Airways has an Air Force contract to develop experi- 
mental rocket mail delivery systems, First experiments with rocket mail 
were done in Germany before World War II. Pan American and Radio 
Corp. of America are still negotiating with USAF over contract operation 
of the long-range missile proving ground at Cocoa, Fla. 

► Aro, Inc. has begun testing the Hughes Aircraft Falcon air-to-air guided 
missile in one of the gas dynamics tunnels at the Arnold Engineering Devel- 
opment Center. Calibration operations on the engine test facility are sched- 
uled for early next year with fiist actual engine tests booked for next March. 

► North American F-86D all-weather interceptor is the latest USAF plane 
to use vortex generators. These devices are employed around the flu.sb ait 
inlets and on the empennage to avoid turbulent airflow. Boeing B-47 also 
uses vortex generators on its wings. 

► Republic’s F-103 will be used primarily as a research aircraft aimed at 
exploring the speed range up to Mach 3. Data obtained from tlte F-103 
program will be used to develop a tactical aircraft with this speed capability. 
Materials suitable for withstanding high temperatures generated over Mach 2 
will be a major problem in the F-103 research program. 
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AVIATION WEEK Ii: 

Equipment Makers Win Buying Fight 


* Major weapons subsystems to be purchased direct by 
USAF and furnished to prime contractors. 

* New policy recaptures for Air Force buying anthority 
delegated under previous single-contractor concept. 


By Robert Hotz 

Avionics .ind aircraft component 
nianufactwers non a major victory in 
their battle against the single prime 
contractor policy of weapons system pro- 
curement with publication of a new Air 
Force Regulation (70-9) that re-estab- 
lishes their traditional business relation- 
sliip with USAF. 

TTic new regulation recognizes the 
principle of the single prime contractor 
policy (Aviation Week Aug. 17. 
p. 82). but recaptures for the Air Force 
much of the aiithoritv formerly dele- 
gated to the ncapons system contractor. 

Under the lonncr policy, largely 
sponsored by the Air Research and De- 
\clopmcnt Command. USAF dealt 
with a single prime contractor for the 
development of a complete weapons 
system and ga\e him authority to sub- 
contract development of all major sub- 
systems (except propulsion) in this 
overall system. First and only contract 
of this type let to date was with Convair 
for development of a strategic bombing 
system (XB-58). 

► Direct Contract— Under the new reg- 
ulation. USAF will contract with a 
single prime contractor to develop a 
complete weapons system. But major 
subsystcms-SHch as flight control, 
bombing and navigation, and armament 
systems— will be procured both during 
development and production phases bv 
direct contract bc^veen the subss'stem 
manufacturer and tlie Air Force. 

The prime contractor will pros’ide 
performance-type specifications for 
, these subsvstem developments wliich 
must be approved by ARDC. Equip- 
ment procured in this manner will be 
furnished to the prime contractor by 
USAF for inclusion in his complete 
weapons system. 

► Subcontract Target— The single prime 
contractor policy of weapons system 
development has been a target of avion- 
ics and components manufacturers ever 
since it was first proposed bv ARDC 
mote than a year ago. These manufac- 
turers feared it would result in creation 
of gigantic aircraft prime contractors 
who would cxnand to handle develop- 


ment and production of all subsystems. 

Tlicy also objected to the prospect of 
contracting with prime contractors 
lather than directly with USAF. ARDC 
has been conducting an educational 
campaign in the aircraft industry to 
convince opponents that these fears are 
groundless, and specifically wrote into 
the Convair XB-58 contract clauses pre- 
senting a prime contractor from ex- 
panding to take over work normally 
done by other types of firms. 

► Affirms Concept— The new regulation 
affimis USAF weapons system concept 
and emphasizes tnat procurement of 
future weapons be guided bv this prin- 
ciple. It specificallv assigns the areas of 
responsibility in weapons system devel- 
opment and production between Air 
Materiel Command and ARDC as fol- 
lows: 

• AMC will procure weapons system 
and subsystem development and select 
contractors for production of both. 

AMC also is charged with maintain- 
ing close surveillance of piocurability, 
produdbility, maintalnabilitv and other 
logistical factors during development 
and production phases. 

• aSDC is charged witir maintaining 
close surveillance of all engineering as- 
pects of weapons system dinelopmcnt. 
ARDC also will monitor development 
of major subsvstems to insure that de- 
velopment of ‘‘internal parts” is avoided 
when government-furnished aircraft 
equipment or standard USAF equip- 
ment is available or under deselopment. 
-ARDC also will approve all design, 
qualification test and installation data 
for all items in weapons systems and 
subsystems. 

► Procedures— In outlining procedures to 
be followed by AMC and ARDC in 
weapons system procurement, the new 
regulation establishes four categories of 
procurement and lists them along with 
the types of equipment to be procured 
in each category as follosvs: 

• Category (Ae involves direct pcocuie- 
iiient by USAF from the weapons sys- 
tem contractor, and includes airframes, 
landing gear, wheels, brakes, tires, tubes, 
hydraulic actuators, pumps and valves, 
integral fire extinguisfiers, mounting and 


rack assemblies, oxygen equipment, ex- 
ternal fuel tanks, radomes, navigation 
domes, minor electrical equipment, elec- 
tric starters and electronic counter-meas- 
ures (Group A) . 

• Category Two involves direct procure- 
ment during development by USAF 

ing performance-type specifications pre- 
pared by tire weapons system contrac- 
tor and approved by ARDC. For 
production, USAF buys directly from 
equipment manufacturers using detailed 
design specifications resulting .from de- 
velopment. Equipment in Category 
Two will be forwarded to weapons sys- 
tem contractors for inclusion in their 
weapons systems or issued to Air Force 
units in the field for use with weapons 

Equipment in the category includes 
major electric power supply equipment, 
non-electrical starters, propulsion sys- 
tems, Rato units, constant-speed drives, 
airborne missile guidance systems, 
ground missile guidance systems, Sight 
control systems, bombing and naviga- 
tional systems, fire control systems, 
slabilizcd mountings, camera control 
systems, primary mission cameras and 
flight simulators. 

• Category Three involves direct pro- 
curement between equipment manufac- 
turers and USAF, utilizing specifications 
approved by USAF. This equipment 
will be provided weapons systems con- 
tractors for inclusion in their systems- 

It includes navigation, flight and en- 
gine instruments, radio and radar iden- 
tification equipment, radio and radar 
equipment when not an integral part of 
bombing system, radio and radar aux- 
iliary and tie-in equipment, radio com- 
munications equipment, interphone 
equipment, inflight refueling gear, safety 
belts and harnesses, ordnance and spe- 
cial weapons equipment. 

• Category Four involves procurement 
directly by USAF from equipment man- 
ufacturers using USAF approved speci- 
fications. This equipment is issued di- 
rectly to USAF units. 

It includes cameras, bomb racks and 
sliacklcs. driftmeters, sextants, elec- 
tronic countermeasures (Group B), 
flak curtains, headsets and microphones, 
bomb hoists and slings, cargo tic-down 
equipment, litters and acccssocv kits, 
flares, signals, pyrotechnic pistols, life 
rafts, first aid an3 survival kits, portable 
oxvgen equipment, airborne test equip- 
ment, portable radio equipment, GCA 
ground units, IL5 ground units, seev- 
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New Wing Boosts Comet 2 Lift 

‘Droop snoot.’ planned also for Comet 3, improves 
takeoff performance; thrust-reverser reported near. 


icing trucks and trailers, crash trucks, 
photographic ground equipment. 

► Responsibilties— -AMC and ARDC 
are given authority to alter the procure- 
ment procedures established in the new 
regulation ^ joint agreement after a 
specific review of an individual case 
where good reasons exist for deviation. 
Reasons include unique technical prob- 
lems; time factor; status of other USAF 
developments; and the capacity and 
capability of particular contractors be- 
ing considered. 

AMC is ordered by the new regula- 
tion to include provision in all con- 
tracts with weapons system contractors 
ptos’iding for USAF approval of all 
equipment development and produc- 
tion accomplished directly by the prime 
contractor under Category One. 

Responsibilities of the two com- 
mands in giving approval are defined as: 

• AMC-appioval of subcontract sources, 
type of subcontract, price and profit, 
patents and license right for equipment, 
tiineh- placement of subcontracts, type 
and location of government-owned fa- 
cilities to be used, quantity of equip- 
ment to be subcontracted and timely 
dcliveiT of technical procurement and 
production data. 

• ARDGselection of t;pe of equip- 
ment. approval of specification stand- 
ardization of equipment, qualification 
testing of production items prior to 
production delivery. 

In anotlicr recent regulation (20-10) 
USAF formally establishes the Weap- 
ons System Project Offices (Aviation 
Week Aug. 17 p. 82) formerly called 
the loint Project Offices at Wright- 
Pafterson AFB, Ohio. The Weapons 
System Project Offices will be estab- 
lished by joint agreement between 
AMC and ARDC or by direction from 
USAF headquarters for cacli specific 
major weapons system. They are de- 
signed to serve as a single focal point 
for all military and contractor rela- 
tions dc.aling with the development and 
production of the specific system. 

The new regulation specifies that 
these offices will be headed by a team 
captain provided by ARDC during in- 
ception and early dcs'clopinent. 

► First Results— Both the new procure- 
ment regulations are the first results of 
the top-lcvcl US.AF effort to coordinate 
relations between ARDC and AMC 
and the appointment of Lt. Gen. OrsTil 
Cook as USAF materiel czar with au- 
tlioiity over botli commands. Both 
regulations were in process before Gen- 
eral Cook’s appointment but their pub- 
lislied versions reflect his position on 
ARDC mid -AMC responsibilities and 
the, single prime contractor poliev. 

Further detail.s on exactly how these 
new regulations will be implemented in 
actual practice are being worked out by 
a special USAF-industry committee ap- 
pointed by Gen. Cook in October. 


By Nat McKilterick 
(McGraw-Hill World News) 

London— A new wing to improve lift 
is being fitted to all Comet 2 production 
••lircraft, and it is indicated a reverse 
thnist mechanism for the big transport's 
jet engines has moved an important step 
foiTvard- 

The new wing is the shape of that 
planned for the Comet 3. 

Reverse thrust for inboard engines 
can be expected on the Comet 3 before 
these larger transports go into service 
in 1956. The mechanism probably 
will not be ready before the Series 3 
rotohpe flics for the first time next 
line or July. 

(Editors Note: Frank H. M. Lloyd, 
DH manager of commercial sales, told 
an Aviation Week representative in 
Paris Nov. 26 that the company is work- 
ing on reverse thrust, “but this won't 
be ready for Comet 3." lie said DH 
also expects to have emergency drogue 
chutes on this Model 3. Lloyd also 
said they have ristarted the Comet’s 
engines all the way to 40.000 ft. in 
flight. The DH official said the revised 
wing reduces stall speed, results in ap- 
proximately 11® reduction in landing 
run. "It’s now impossible to stall 
Model 2 on the ground," he added.) 

► ■ITmisl Reverse— De Hai'i)land Air- 
craft Co. has guarded its research into 
reverse thrust problems with vigilence, 
but Aviation Week learned from un- 
impeachable sources bst week that de- 
velopments are not far from the inflight 
test stage. 

Those who have seen the mechanism 
describe it as a simple stovepipe affair, 
mounted around tailpipes of the 
Comet 3's tsvo inboard Avon jets. 
Lever in the cockpit allows pilot to ex- 
tend stovepipe mechanically, which re- 
sults in diverting the jet stream through 
180 deg. 

It is emphasized that the mechanism 
will work only on two inboard jets. 
Possible explanation for this might be 
the need to preheat the stovepipe before 
actuating it. 

This might be practical only on in- 

► Important Advantage-But British 
officials point out tliat by mounting 
the reverse tlirust mechanism on two 
inboard jets, close to the fuselage, one 
important advantage is achieved: Should 
one stovepipe fail to operate, the danger 
of disastrous complications would be 
minimized. 

Implication is that such a device 
mounted on an engine pod outboard 


Comet Backlog 

Ivondon- New firm contracts for 
de Havilland Aircraft Co.’s jet 
transports have increased the num- 
ber of Comet 3s on order to 10 and 
raised the Series 2 total to 34. 
Twenty-one Comet Is and lAs are 
in operation today. 

British Overseas Airwavs Corp. 
ordered five 58-passenger Comet 3s 
and hopes to take delivery on the 
first in 1956. Other contracts: Pan 
American World Airways, three, 
with an option on an additional 
seven; Air India, two. 

Canadian Pacific Airlines con- 
tracted for three Comet 2s (.Avia- 
tion Week Nov. 30, p. 69) and 
took an option on a foiiitli. BOAC 
lias 12 Series 2 transports on order, 
with the first scheduled for dclilvcry 

Other carriers with firm coiitmcts 
for Comet 2s include: Air France. 
Union Aeromaiitimc de Transport 
(UAT) and J.ipan Air Lines. 


on a thick swept wing would be of 
dubious safety. In such case, failure 
of one mechanism while actuating the 
other would set up tremendous torque 
on the whole aircraft. 

Air Regi.strarion Board probably will 
use this argument as further evidence 
ol suitability of buried engines in civil 
jet transports (Aviation \3'eek Sept- 

28, p. 1§). 

► Droop Snoot- .As reported earlier 
(Aviation Week June 15, p. 11), the 
wing proposed for the Comet 3 is de- 
signed to give a greater coefficient of 
lift without hampering cruising per- 
formance. 

This is done by altering the leading 
edge of the basic Comet wing design 
by aeating what is. in effect, a slight 
droop snoot- 

► Crash Result— Decision to adopt this 
wing for all Comet 2 production types 
and the Comet 3 came as a direct rkult 
of the Comet 2 crashes at Rome in 
October 1952 and at Karachi in May of 
tills ycat- 

Both these mishaps illustrated that 
under certain conditions of temperature 
and weight (high in both cases), it is 
all too easy for Comet pilots to stall 
on takeoff when not following recom- 
mended procedure to the letter. Both 
at Rome and Karachi the pilots’ angle 
of attack on takeoff created eoough drag 
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More Titanium a ‘Must’: Talbott 

USAF's chief calls for immediate action to increase 
production of the metal, anticipates support from Wilson. 


to prevent the aircraft from becoming 
airborne. 

Immediately after the Karachi crash, 
Comet operating manual ivas ehanged 
to require pilots to keep tlicir nose- 
wheels on the ground until unstick 
speed had been built up. 

For Comet 1 operations, this has 
proved adequate protection. But for 
iieavier Conret 2 (maximum overall 
weight; 120,000 lb.) there was some 
question that additional weight limita- 

fully the danger of a recurrence of the 
Rome and Karachi incidents. 

►Takeoff Problem Solved— Tlic new 
sving will solve this problem and allow 
the Comet 2 to operate up to its maxi- 
mum weight in all conditions. 

De Havilland will not release figures 
to illustrate advantages of the neiv 
wing, but ARB has seen the wing in 
action on a Comet 2 prototype and 
claims the takeoff problem has been 
solved. Present operating procedure 
will be kept, even with the new wing. 

► Engine Perfonnance— De Havilland 
claims that the new wing svill not affect 
cruising speed. 

Engine intakes for the Comet 2's 
four 6,500-!b.-thrust Rolls-Royce Avon 
R.A. 9 jets will be affected only slightly 
by the new configuration. 

But the present 6,500-lb. rating of 
the R.A. 9 is slated to increase up to 
7,200 lb., improving cruise and takeoff. 

► Stall Speeds— The new wing by na- 
ture will ease slightly the second major 
problem of civil jet operations— landing 
speeds. As the Comets get heavier, 
stall speed on landing becomes a more 
urgent requirement. 

The Comet 2's stall speed at maxi- 
mum landing weight is said to be 
greater than that of the Series 1, the 
latter being about 105 mplr. The new 
wing will Barrow the gap. 

But the new wing is by no means 
going to solve all landing problems of 
the de Havilland transports— especially 
tliosc of the heavier Comet 5 {allup 
weight 145,000 Ib.) 

Ultimately, both U.S. and British 
manufacturers agree, some mechanism 
to reverse the thrust of a jet will be 
needed to allow heavy jet transports to 
land on most of the world's runways. 

► Bridging the Gap— If the new Comet 
wing and the reverse thrust mechanism 
are as successful as the British contend, 
they will go along way toward bridging 
the gap Mtween ARB and Civil Aero- 
nautics Administration over certifica- 
tion of the Series 3. 

Problems of takeoff and stalling are 
high on the list of subjects on which 
CAA jet evaluator George Haldeman 
has said he wants more information. 

Correspondence between CAA and 
.ARB has started again, looking toward 
a new visit by Haldeman next spring 
to see the new Comet 2 u ing in actiorv 


By KKtheriiio Johnson 

-\ir Force Secretary Harold I'albott 
has added momentum to a determined 
drive by government and industry to 
expand the U. S. titanium capacity vastly 
.ind rapidly. 

He described titanium as a 'must" 
for superior ait power in Ure future and 
called for vigorous and immediate 
action to increase production. Talbott 
anticipated that Defense Secretary 
Charles Wilson would support his posi- 

"VVe arc woefully weak in producing 
2,000 tons a year," Talbott told the 
Senate’s Strategic Metals Subcommit- 
tee, headed by Sen. George Malone. 

► Vast Gap— Reopened lieating in the 
capital added new testimony on the 
vast gap between titanium supply and 
demand to the subcommittee’s record, 
developed at previous hearings at which 
.Ait Force and West Coast aircraft man- 
ufacturers appeared (Aviation Week 
Oct, 26, p. 14; Nov. 23. p, 22). 

• Roy Hurley, board chairman of Cur- 
tiss-Wright Corp., estimated that if 
titanium were freely available his firm 
could use 36,000 tons annually by 1956 
in the commercial and military engines 
it expects to build. 

This would require a titanium sponge 
output of 108,000 tons, allowing for 
waste in processing and manufacture. 
The most optimistic expectation of 
sponge output by 1956 under present 
plans is 13,200 tons. 

• William O’Donnell, chief develop 
raent engineer for Republic Aviation 
Coip. emphasized that titanium is es- 
sential for liiglispeed fighter aircraft 
and guided missiles now approaching 

• Leo M. Harvey, president of Harvey 
Machine Co., reported that a private 
survey indicated that by 1955 aircraft 
engine manufacturers could use 50,000 
tons of titanium annually and an addi- 
tional 50,000 tons each successive year 
until a minimum requirement of 250.- 
000 tons a year is reached. 

He said airframe manufacturers have 
indicated a similar requirement eventu- 
ally, bringing the total to 500,000 tons J 

► Urgent Prr^ram— Here are recent de- 
velopments that indicate the urgency ol 
the titanium production expansion pro 

• New survey. Ait Force and the Of 
fice of the Assistant Secretary of De- 
fense for Supply and Logistics, headed 
by Charles Thomas, ate launching a 
n'crv review that is expected to result 


HI a major increase in Defense Depart- 
ment’s official titanium requirement, set 
two years ago at 35.000 tons annuallv 
by 1956. 

• Pressure on ODM. The new require- 
ment study will bring heavy pressure on 
Office of befense Mobilization to raise 
the ceiling of 25,000 tons a year as the 
titanium expansion goal. ODM at first 
cut Defense Department’s 35,000-tons- 
a-yeat recommendation to 22,500 but 
increased it this summer to 25,000 tons. 

The Malone subcommittee plans to 
confront ODM chief Arthur Flem- 
ming with the testimony of the aircraft 
industry on requirements at a hearing 
in tlic near future. 

General Services Administration's 
chief, Edmund F. Mansure, has assured 
the Senate subcommittee that he will 
take prompt steps to contract for the 
full 25,000-ton expansion authorized bv 
ODM. 

So far, GSA lias contracted for only 
12,300 tons a year; 6,000 with Crane 
Co., 3,600 with Titanium Metals Corp., 
and 2,700 tons with du Pont de Nemours 
Corp. In private facilities, du Pont is 
prOQueing 900 tons a year. This would 
bring tlic optimum 1956 output to 13.- 
200 tons. 

• New expansion. Producers arc ready 
to expand with government assistance. 
Nafioniil Research Corp. and Mon- 
santo Chemical Co. reported they have 
a proposal for a 6,000-tons-a-year facility 
using a new. jointlv developed process 
pending before GSA. 

Horizons. Inc., is ready to constmet 
a pilot plant to test one' of two proc- 
esses it nas developed. 

Elccfro-Metannrgical Co,, a subsidi- 
ary of Union Carbide and Carbon 
Corp.. will put up corporation roonev 
to construct a 10.000-tons-a-vear facility', 
with assurance of government purchase 
of production. Titanium Metals is an- 
other candidate for further expansion. 

DuPont, however, is doubtful. "I 
feci that from an economic point of 
view we should not expand at the pres- 
ent time but .should devote out efforts 
to the development of processes having 
inherently greater promise of providing 
titanium at prices mote nearly com- 
mensurate with the long-range require- 
ments of the military and civilian 
fields." du Pout’s Dr. E. A. Gee testi- 
fied. 

► Poor Quality— Improvement of the 
quality of titanium poses a problem 
matching that of boosting output for 
the military and industry. 

Aircraft and engine manufacturers 
estimate that a Btinell hardness rating 
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of 140 to 150 maximum on titanium 
alloys is required. 

llie hardness rating stipulated in the 
Titanium Metals contract, first to be 
executed, was 225 Btinell. and much 
of the firm's production has been wasted 
because of poor quality. As a result, in- 
stead of teaching its capacity output 
of 3,600 tons a year in September 1952, 
as tlie contract called for, the firm is not 
expected to reach this rate until next 

► Increasing Difficulties-Meanwhile. 
aircraft and engine manufacturers can 
expect increasing difficulties in obtain- 
ing titanium; 

• One aircraft engine program alone 
will use up about three-fourths of the 
1956 output of titanium of 13,200 tons. 
William Gwinn, general manager ol 
Pratt & Whitney Aircraft, estimates his 
company would require 6,000 tons for 
the J57 program and that its licensee. 
Ford Motor Co., would require about 

3.000 tons. 

• I'itanium allocation program is on a 
voiuntarv basis. An allocation is no more 
than a license to buy. As competition 
for the metal increases, manufacturers, 
even those with allocations, appear 
headed for difficulties. 

• From the long-range view. Army and 
Navy, as well as the air arms, promise 
to become heavy users of titanium- 
adding to the competition for the metal. 

R&D Chief Outlines 
Research Policy 

The Defense Department has taken 
no steps to dc-emphasizc basic research 
but will restrict its sup(»rt to those 
fields with a high probability of produc- 
ing results for militiry needs, says Don- 
ald A. Quarles. Assistant Secretary of 
Defense for Research and Development. 

Certain basic research "of marginal 
relevance to the Defense mission” will 
be shifted to the National Science 
Foundation, Quarles told the Stanford 
Research Institute at San Francisco, 
Quarles says the military will spend 
approximately $1.3 billion this year on 

8.000 separate research and develop- 
ment programs, approximately two-and- 
a-half times the annual amount spent 
prior to the Korean War. 

► Method of Operation- In decentraliz- 
ing Defense R&D activities (Avution 
Week Oct. 26, p. 9), Quarles reports 
that each of the three services will be 
lield individually responsible for seeing 
that its own programs are: 

• Realistic, relative to the state of the 
act and the chances of success, 

• Sound in relation to respective needs 
and to programs of other military serv- 

► Coordinating Committees— More than 


and coordinate the R&D programs, 
Quarles says. Each will consist of rep- 
resentatives from the services involved 
and from Quarles’ office. 

"If (the committees) arrive at unani- 
mous views, they will be accepted," he 
adds. "If there is a dissent, including a 
dissent by the Department of Defense 
representative, I will have to . . , resolve 
the matter for the Secretary of De- 

One or more panels of civilian scien- 
tists will be formed to serve as con- 
sultants to each coordinating commit- 
tee- These panels will resemble 
previous R&D Board groups in make-up 
but will function only in an advisory 
capacity'. Quarles asks that private re- 
search groups, like SRI, and industry 
cooperate by making experts available. 

Aviation Needs NeM' 
Sales Effort: Ashman 

I'he advent of a buyer’s market in avi- 
ation following a 20-year seller’s market 
makes it vitally necessary that the in- 
dustry rebuild a strong sales manage- 


Paris— French aircraft designer Rene 
Leduc savs he expects his first super- 
sonic rara'jet to fly in 1955 and predicts 
it will attain a speed of Mach 2 in level 
flight. 

The Leduc 022 now is under con- 
struction while flight testing continues 
with the 021 (Aviation Week June 29, 
p. 9), last in a series of experimental 
subsonic ramjets sponsored by the 
French Air Ministry for development 
of a supersonic design. 

► 24,000 Hp.— Leduc says the 021 de- 
velops the equivalent of 24,000 hp. and 
has a low-level climbing rate of 39,370 


ment team, says J. E. Ashman, presi- 
dent of Air Associates, Inc., Teteiboro, 
N. J. "There is no easy bromide or 
quick way out for revitalizing sales ef- 
fort," he told the 11th annual meeting 
of Aviation Distributors & Manufac- 
turer’s Assn, at St. Louis. 

► Business Hypnosis— Ashman blamed 
the long-term seller’s market for induc- 
ing a "state of hypnosis” in business 
and cited the one-customer company's 
habit of changing the sales manager's 
title to “contract coordinator.” 

Ashman said time and training are 
the only means of obtaining effective 
results in rebuilding a sales organiza- 
tion, describing advertising and other 
promotion techniques as valuable tools, 
not panaceas. 

► New Officers— At the closing session 
of the meeting, delegates elected as 
president Lawrence F, Zygmunt of 
General Aircraft Supply Corp., Detroit. 
James Riddle of National Aeronautical 
Corp.. Ambler, Pa., and R. S. Northing- 
ton, Piedmont Aviation, Inc., Winston- 
Salem, N. C., were named vice presi- 


He says the Leduc 022 will develop 
power equivalent to a thrust of 60 tons. 
It will have sweptback wings and will 
climb faster than the Leduc 021. To 
achieve the necessary power in the 022, 
the designer says fuel will be burned at 
a maximum rate of 11,000 gal. an hour. 
► Tricky Problem-Designing a light- 
weight fuel pump with the necessary 
power was one of the bicklest problems 
ho had yet encountered in building the 
supersonic plane, Leduc says. The fuel 
pump in the 022 will weigh 20 lb., com- 
pared with nearly a ton for an industrial 
pump of similar power and capacity. 

L^uc’s work on ramjets is carried 
out with the financial backing and su- 
pervision of the French air ministry 
and is under tight security wraps. 



LEDUC 021, predeces-wr to France’s 022 ramjet, with designer Rene Leduc (center). 


Mach 2 Forecast for Leduc 022 

(McGiaw-HiU World News) 
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High-Density Miniraums 


Bregucl 

Bretagne 5050 

Boeing 377 

Constellation (up to 749A) . . 


DC-6B . . 
Klbabethai 
Languedoc 
Sandringha 


lATA Approves Global Air coach 

Member airlines pave way for trans-Pacific tourist 
flights and high-density service across mid-Atlantic. 


Worldwide aircoach service now is 
assured as a result of Internationa] Air 
Transport Assn.’s traffic conferences at 
Honolulu. Agreements were enacted by 
the 70 memfiet airlines to stretch coach 
service across the last non-tourist link, 
the Pacific. 

Major features of the air tourist and 
other agreements: 

• Addition of tourist service over tlic 
mid-Atlantic- 

■ Readjustment of coach and first-class 

• Determination of conditions to dif- 
ferentiate tourist from first-class service. 

• Standardization of baggage allowances 
on world air routes. 

• Initiation of new quantity discounts 
on scheduled air-cargo service in some 
parts of the world. 

The trans-Pacific agreement set Apr. 
1 as the start of tourist service across 
all three of Pacific routes. These are 
between North America. Australia and 
New Zealand; Malaya, Siam. Hong 
Kong and the Philippines; and Japan 
and Korea. 

Tourist fates on the three routes will 
run about 2555 below present first-class 

► $1,100 Fare— Provided the gos'cm- 
ments concerned approve flic lATA 
agreements, an air passenger will be able 
to fly around the world on tourist sen'- 
ice for about 51,100. First-class fare 
now is about 51,700. 

Tourist service over mid-Atlantic 
routes will begin Oct. 1, 1954. At that 
time first-class fares will be adjusted up- 
wards and tourist rates set at between 
15% and 20% less. 

First-class farts bctivccn Europe and 
South America over the South AtL-intic 
will increase about 7% because of cur- 


On the North Atlantic route, lATA 
voted to narrow the difference between 
the two secs'ices. Slight increases in 
both tourist and first-class will be neces- 

the basic Nortlr Atlantic fare between 
London and New York will be $400 
one-way and $720 roundtrip. At pres- 
ent, the first-class fares are $595 and 
$711. 

Tourist fares will be $290 one-way 
and $522 roundtrip, compared with 
$275 and $495 at present. Off-season 
roundtrip fares— from Nov. 1 through 
Mar. 31-will be $640 ficsKlass and 
$425 tourist, ns against tlie current 
$611 and $425. 

► Special Services— In addition to the 
expansion of the air tourist network, the 
conferences agreed on special coach 
seiviccs among Northern England. 
Scotland and Scandinavia. This permits 
further reductions of 10% below tourist 
rates in the 28-passenger DC-3. 

On the Europc-Africa rates, slight 
increases were agreed upon for both 
services with the differential remaining 
at 15% to 20%. Europe-Middle East 
fares will rise about 1%, with an 18% 
difference between the two rales. 

Increases ranging from 3% to 10% 
also will be made on Europe-India 
and Europe-Far East routes. 

► Barrier Doors-Mixed-class aircraft 
will be used by about 15 airlines, the 
lATA conferences brought out. 

However, to prevent abuses that 
niiglit result from carrying rivo kinds 
of traffic in the same plane, bulklieads 
must be erected between tourist and 
first-class compartments. Each barrier 
will be fitted with doors which can be 
latched. 

Tire mixed-aircraft resolution is sub- 


► Solving Problems- Alcoholic bever- 
ages will not be sold on tourist flights 
in the Western Hemisphere or across 
the Pacific. Elsewhere, they will be sold 
only at certain specified minimum 

lATA also threshed out the baggage 
allowance problem, standardizing it at 
44 lb. for tourists and 66 lb. for first- 
class. Excess baggage, under the nesv 
system, will be charged at a straight 1 % 
of the one-wnv adult fare. 

International air cargo rates will re- 
main generally the same. Between 
Europe and the Middle East, Far East, 
Africa and South America, rates will 
be increased 5%. A new bulk discount 
of 30% for shipments of more than 
440 lb. will be aitowed on trans-Atlantic 
and North and Central Pacific routes. 

Budget Forces CAA 
Safety Realignment 

Budget officers last week reicaled 
more details of the three major moves 
being made by Civil .\cronautics Ad- 
ministration to pare its fiscal year 1954 
budget. Tlici are: 

• Realignment of the Office of An'ation 
Safety. 

• Elimination of 35 interstate aeronau- 
tical communications stations. 

• Elimination of some 500 auxiliary 
pouer generators- 

CA.A Administrator Fred B. Lee has 
ordered his budget staff to work out 
final details of the cutbacks before Jan. 
1 in order to save as manv appropriated 
dollars as possible in the remaining 
six months of the fiscal sear which ends 
June 30. 

CAA will lesliiiffle its aviation safetv 
program bv realigning its autlioritv and 
responsibilities. Tliis will save $773,000 
a year. Basic organizational relation- 
ships within the regions and between 
the regions and the 'W'ashington office 
will not be affected. 

► Delegate Authority-Area supc-rs'isors 
will be responsible for final action in 
performance of the air carrier safety 
work program. Each supervisor will 
delegate safeh- agents to act in the 
receipt, resiew, approval, issuance, 
amendment, renewal and reissuance of 
all certificates, operations specifications, 
designations, waivers, permits and otlier 
documents which have to be approi'ed 
or issued by CAA. 

These safety agents also will be 
responsible for conducting or arranging 
for the conduct of all inspections, re- 
views, investigations, proving flights, 
negotiations and liaison for the area 
supervisor. 

Under the new setup, CAA expects 
to provide faster service to air carriers, 
since problems can be liandicd by field 
office personnel, such as the agent.s. 
rather than referring them to the re- 
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AIA Updates Aviation Statistics 

Medley's 1953 compilation of industry facts and figures 


gional office as before-a mucli slower 
process. 

► ‘Maximum Use'— Effort will be made, 
said A. S. Koch, OAS director, to 
make the “maximum use" of all agents. 
Indoctrination of agents and work as- 
signments at the field level, planned 
programs at regional headquarters and 
assignments to the aeronautical center 
and to industry and government train- 
ing courses where available are planned. 

Current plans of tlic safety office may 
entail redistribution of employes among 
regions and between the four regions 
and the Washington office. 

Studies arc continuing to determine 
wliich 35 of the 452 interstate aero- 
nautical communications stations will 
be eliminated or consolidated (Avia- 
tion Week Nov. 25, p. 18). Tliis cut 
is expected to save CAA 51,107.000 a 
year. Empliasis is being placed on 
maintaining a communications status 
quo for the airline, military and private 
users of the .stations in the interests 
of safety. Each of the three types of 
air traffic use about a third of CAA’s 
airways service, a recent user-charge 
study indicated. 

► Location Factor-Big factor in the 
dcteriiiinatioii is the location of the 
station as it affects main trunk routes 
or particular natural hazards, such as 
mountains. Tlie area covered bv the 
station is another factor, since pro.x- 
imity to other available stations is im- 
portont. The station's activity also is 
considered. 

The stations affected by tlie cutback 
will not be dropped at once but phased 
out within the next six months. 

Some 500 of the 1,260 auxilian- 
pouer generators will be shut down 
Jan. 1. That choice will depend upon 
the availability of a scconiiry source 
of power. None of the eniergenci’ 
gasoline generators will be remoied un- 
fas there are tivo dependable sources 
of power available to any CAA installa- 
tion throughout the country. That cut- 
back will save CAA $360,060. 

In addition to the photo lab sliut- 
down in CAA’s Wasliingtoii head- 
quarters (Aviation Week Nov. 16, p. 
14), flic agen^ also will discontinue 
operations of its airplane model shop. 

Multi-Engine Business 
Plane Service Booms 

Maintenance of multi-engine busi- 
ness aircraft by Grand Central Aircraft 
Co., Glendale, Calif., is tunning at an 
all-time high, the company reports, and 
scheduling of workloads to handle next 
year’s backlog has been started early 
this year. 

Approximately 100 large business 
planes have been serviced by Grand 
Central during 1953, president O. D. 
Denny reports. 


is based on information 

Latest available facts on the aviation 
industry taken from hundreds of sources 
are included in a new compilation to be 
published this month by Aircraft Indus- 

•Although not an original rcsc.ircli, 
the book— Aviation Facts and Figures 
1953— is a complete resume, uithin 
bounds of security, of the asiation in- 
dustry since its beginning. 

The editors, aviation consultant Ru- 
dolf Modley and statistician Tliomas J. 
Cauley, found a second limitation in 
addition to security: lack of comparabil- 
ity because of different meanings at- 
tached to such terms as “as iiition,” the 
"aeronautic industry," the "aircraft in- 

By and large, however, the .ALA book 
—an updating issue b\ the same editors 
of previous similar volumes piiblislied 
by McGra«-HiIl Book Co.-is an im- 
portant .idjunct to the aviation library. 
Publisher this year is Lincoln Press. Inc. 
Some pertinent facts from the vnl- 

► Facilities: 

• Since Korea, floor space of airframe 
facilities had doubled, engine facilities 

• £ost of aircraft, engine and accesson- 
facilities expansion in M'orld War 11 
and in Korean war was almost equal— 
S3.9 billion 1940-1945, 53.5 billion 
1950-1953. 

• In World War II. only 5420 million 
was priwately fiti.inccd facility expan- 
sion; in Korean war. 51.200 million was 
prisately financed. 

• In World War II expansion, 40% 
'\ent into buildings. 60% into equip- 
ment- During Korea, 30% went into 
buildings. 70% into equipment. 

• Largest aircraft, engine, accessory 
facilities expansion during 1950-53; 
General Motor.!. 5231 million; United 
•Aircraft. $99.5 million; General Elec- 
tric. S91.6 million; i'ord Motor Co.. 
$50.8 million. 

• In World War II, 50% of facilities 
expansion w-as for aircraft engines, 7% 
for equipment and parts. During the 
Korc-.m war, engine facilities increased 
to 58%, equipment to 19%. .Airframe 
and propeller facilities expansion de- 
creased correspondingly in importance. 

• Connecticut and California, which 
had only 10% of the World AVar II 
expansion, liad mote fh.in 20% of the 
Korean war expansion. 

► Production; 

• In the last 20 years the value of air- 
craft production grew from $26.5 mil- 
lion to $9,3 billion per I’ear— or about 
350 times- This means tliat the industry 


from hundreus of sources. 

now produces in one day what it pro- 
dueod in a whole year in 1933. 

• The “cold war" increase in aircraft 
production was not made at the expense 
of civil production. The value of inili- 
tari' production grew fi\-e-and-a-lial£ 
times. 1948 to 1952. But civil produc- 
tion grew almost four-fold in the same 

• -AT.A estimates 1953 production as 
12,000 military aircraft weighing 140 
million Ib. of airframe weight and 
4.700 civil aircraft weighing 1 1 million 
!b- 

• Of the 16 companies which delivered 
more than 25 aircraft during AVorld 
A\’ar I. not a single one is in existence 
today under the same name. 

• Bv 1951, the aircraft and parts indus- 
try consumed 17-6% of all the alu- 
minum consumed bv the metal-working 
industries. At present the total mav be 
as high as 25%. 

► Labor: 

• .At present, employment in the air- 
craft. engine and parts industry is about 
equal on the West and East Coast, 
with 30% each. 

• Employment is leveling off but still 
is on the increase. The peak appears 
to be around 750,000. 

• The Korean expansion took place 
with rather little use of overtime. Peak 
of weekly hours was reached during 

1951. with 44.1 hr. for the entire in- 
dustry in April and December. Only 
propeller workers went up, to 48.1 hr. 
in July of that year. 

• Ai cragc weekly earnings in 1914 were 
less than $16 for an airframe worker. 
In the summer of 1953 thov were about 
580- 

• Fniploiment of women today is only 
13%. onc-lialf of the World War II 

• \viiile accessions in the airframe in- 
dustiy still exceed separations, layoffs 
ate up sharply— from 4 per 10,000 work- 
ers per month in 1951 and 23 in 1952 
to 55 in early 1953. 

• Two-thirds of all airframe workers are 
members of the Intcrn.ition.il AssocLi- 
tion of Machinists, onc-tliird are in the 
CIO-UAW, On the other hand, more 
engine workers arc in the CIO-UAW 
than are in the lAM. 

• The aircraft manufacturing industre’ 
is one of the safest industries to worfc 
in. Tliete were only 3.7 disabling work 
injuries in 1952 for every million hours 
worked, compared with a total of 14,3 
in all manufacturing. Injury frequency 
rates in the aircraft industry have 
dropped from 15.8 in 1940 to 3.7 in 

1952. while the rates for all manufac- 
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hiring have stayed almost unchanged. 
►Finance; 

• With an increase of working capital 
of only $20 million from 1950-52, the 
12 mafor airframe manufacturers were 
able to finance a $575-million increase 
in accounts receivable and inventory. 

• Working er^ital turnover was in- 

creased from 4.8 times per vear in 
1950 to 12.1 Mmesin 1952. ' 

• During the 2? years for which re- 
ports are available, the number of cor- 
porations producing aircraft and parts 
which lost money is almost equal to the 
number which made money. 

• From 1937 to 1952 the 12 maior air- 
frame manufacturers paid net federal 
taxes of S1.4 b-illion. Their net profit 
was $537 million. 

• In the 12 years from 1941 to 1952. 
only once wa.s the aircraft industry 

E irofit rate higher than that of all manu- 
acturing industries in 1941. In eight 
of the 12 years, it was less than one- 
half of the rate of all mamifachiring 
industries. 

► MiKtary Aviation; 

• About 10 cents of es’erv dollar’s 
worth of goods and services which this 
country produces goes to military avia- 

• In fiscal year 1953, we spent about 
S22.5 million per day for aircraft and 
related procurement. This is almost as 
much as we spent during the entire 
vear 1933. 

• We lost 2,247 aircraft in the Korean 
war. but claim only 1,118 enemy air- 
craft destroyed. 

• The average airframe weight of Air 
Force planes accepted during 1952 was 
12.600 lb., that of Naw planes, 8,400 
lb. 

► Airlines: 

♦ This is the time and the cost for a 
passenger to go from Pittsburgh to 
Phibdciphia: 1812, stagecoach, 6 davs, 
S27; 1834. rail, canal, and stage, 4 days, 
515; 1953. train-coach, 6 hr.. SlI.Sl; 
1953, train-parlor car, 6 hr.. $18.25; 
1953 airplane. U hr,. $16.75. 

• As of June 3C, 1953, the airlines 
owned about 1,500 airplanes valued at 
S460 raillion. 

• In the year ended June 30, 1953, the 
nonskeds flew as many revenue pas- 
senger miles as the domestic trunklines 
flew in 1939. 

• Cargo carried by aircraft has grown 
neatly 15-fold since 1945. In spite 
of all-cargo and irregular carriers’ com- 
petition. the airlines' express and 
freight business has grown seven-fold. 
• Mail, which contnTruted 37% of the 
operating income of domestic sched- 
uled airlines in 1938, contributed only 
7.2% in 1952. 

► Helicopters: 

• Approximately 3,000 helicopters have 
been produced in the last seven years. 

• Current helicopter industry employ- 
ment is about 14,000. Six manufac- 


turers are in active production on 15 
models. 

► Utility Aircraft: 

• Utility aircraft production will reach 
4,000 planes in 1953, highest produc- 
tion since 1949. 

• A four-seater airplane can be flown 
at 1.7 cents per seat-mile if used 500 
hr. per year. 

► Exports: 

• Since 1950, more than 4,000 military 
aircraft have been shipped overseas 
to our allies. 

• Value of aeronautic exports, Military 
Defense Assistance and other ship- 
ments will appioximate S900 million 
in 1953. 

• From 1948 to 1952, the U.S. ex- 
ported 241 new passenger transports 
valued at $131.4 million and 3,208 
utility aircraft which were valued at 
$18.5 million. 

► Foreign Aviabon: 

• In 1952. airlines of the world flew 
more than a billion miles, carried 45 


Paris— Air France has ordered 24 
Hurel-Dubois 32 twin-engine trans- 
ports, the airline announced last week. 

This is the largest number of planes 
Air France has ordered from any French 
builder, and it is the first placed for 
the H.D. 32. Hurel-Dubois expects 
the order to be followed by contracts 
from other caniers, both French and 
foreign. The buDdet hopes to bring 
orders for the high-aspect-rabo wing 
transport to 150. 

Deliveries to Air France are sched- 
uled to begin within two years. The 
H.D. 32, successor to the prototype 


million passengers nearly 25 billion pas- 
senger-miles. 

• British exports in 1952 were valued 
at $121.6 million, compared with 
$603.2 million U.S. exports. But 
British exports make up a very much 
larger percentage of value of total pro- 
duebon of the country, 

• In 1952, Canada exported $32.7 mil- 
lion worth of aeronaubc products into 
the U. S.— the first time such exports 
were significant since World War II. 

► Miscellaneous: 

• Airport investment in the U.S. is 
SIO billion— $6 billion has been spent 
for military airports, $4 billion for civil 

•X°^'scal 1953, 1,701 Navy and 
Marine pilots got their wings. Air 
Force does not disclose its output of 

• In i953. 24,000 engineers will gradu- 
ate in the U.S. In the Soviet Union 
the num'^r of graduates wiU be 32,- 
000 , 


H.D. 31, will be used as a DC-3 re- 
placement on French and French 
Union lines. 

First prototype of the 32 is nearing 
completion and is expected to make its 
initial flight before year’s end. Tesbng 
will be brief because the design (Avia- 
tion Week Apr. 20, p. 40) already has 
been proved thoroughly in the H.D. 
31, which is almost exactly the same 
plane except the 32 has more powerful 
engines— a pair of 1,200-hp. Fratt & 
Whitney R1830s against 800-hp. 
Wright Cyclone C7BA1 in the H.D. 
31. 

The H.D. 31 made its first flight last 
Jan. 27. 



Air France Orders H.D. 32 Fleet 

(McGraw-Hill World News) 
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tc m/iation pto^^ied6 


R(*!iimibcrwlirn iho 100-lior-r(io»\cr 
American Lihcrtv niiil Hiepani}' 
Suiza were the laet word in ainraft 
enpnea . . . and wdien air fraim^t 
were covered ^ritli fabric and held 
together by baling wire? 
acreesorie.^ and Pioneer inslr 


«. Eelipp 

Pioneer produeta were there providing vital information . 
reeving aa added "crew men" when the Navy’a NC*4 made 
llie Real Right over the Atlantic . . . w'lien Lindbergh aolnetl 
the Atlantic . . , when Xt'ilkina probed the Arctic . . . when 
the A-bomb tvent to Hiroahiina . . . when the B-50 girdled 
the world non-stop , . . when the new DC-7, America's 


fa-test and moat luvurioua airliner, took to the skiea- 

Thc iinpoainp list of Eclipse and Pioneer "firsta" includes 
the Autoavii* svatem of remote indication, the first practical 
direct-cranking electric starter, the first aircraft engine, 
driven generator, the first albrlectrie automatic pilot, and 
the first mass-produced comhiislion starters for jet engines, 
to name just a few. 

Totlav, as the Eelipae-Pioncer Division of Rendiv 
Aviation Corporation, these ttro ramotia names idenlifv the 
world's largest producer of aviation instrumrnts ami aeeea- 
aories. And now, as Aviation concludes its first golden 
chapter and emharks with vigoro\iH optimism on its second 
hall cenlttrv of progress, we renesv onr pledge to make 
available to the industrv. aircraft instrument and aei'casorv 
equipment of the finest quality and most advanced design 
that man can produce, ‘sesuTESEo tssoe.mask 



World's Largest Producer of Aviation Instruments and Accessories 


Air Brokers Mate Planes, Cargo 


IRON FIREMAN 

VERTICAL GYRO 



i.ARGER C.VRGO PLANES like Bristol Freighter will spark airfre^M expansion. 



Baltic Air Exchange in Britain speeds freight shipnienl 


hy bringing together the carriers and the shippers. 


London— A modem development of 
a 200-ycar-old Britisli institution serves 
as a marriage broker to bring together 
on the one nand scheduled airlines and 
charter aircraft operators, and on the 
other shippers of cargo iiiid organizers 
of parties of passengers. 

The modern dcvciopnicnt is the Bal- 
tic Ait Excliangc, and it meets between 
noon and 1 p. m. on tlic floor of the 
Baltic Excliange, which has been ar- 
ranging ship cliartcrs and the shipiiieiit 
of merchandise for two centutics non. 
► Speed to Sell— Speed is a key factor in 
the operation of the air exchange. In 
one case a passenger was aloft ?(5 min- 
utes after he had approaclicd the 
broker. In another, a cargo of machin- 
ery was on its way overseas within four 

I'hc ait exchange was organized in 
1947, although plans for an ait section 
in the Baltic Exchange had been dis- 
cussed before World Wat II. In 1949, 
the Aitbrokets’ Assn, was formed to 
promote use of the ait exchange. 

Represented on the market are some 
50 of the principal United Kingdom 
and foreign owners, including British 
Overseas Aircraft Corp., British Euro- 
pean Airw.avs, Sabena Belgian Airlines. 
KI.M Royal Dutch Airlines, Air France 
and Air India. 

Much of the commercial cliattcriiig 
of British independent coinp.aiiics is 
done through the Aitbrokets’ Assn. The 
members feel that business now is 
limited only bv the shortage of suitable 
long-distance, high-capacity freighters. 


•\s nciv cargo craft go into operation, 
the brokers expect costs to drop spec- 
tacularly. 

► Global Service— Kvcii now, menibcts 
of the ait exchange believe that their 
worldwide contacts enable than to keep 
charter costs to a minimum, 'lliis is a 
result of their abilitv to dig up freight 
shipments for return trips, so oiih' 4054 
of tlic charter flights come back ssitli 
empty holds. 

Despite the name “Baltic,’’ the cx- 
cliaiige is far from regional. Much of 
the work it originates is in countries 
remote from Europe, involving foreign 
aircraft plying routes that neset touch 
uii England at all. 

Charter flights ate not aluays nicrch 
■’out-.ind-back” affairs. Not long ago, 
one independent United Kingdom com- 
pany set up a long-distancc operation 
comprising a number of continuous 
though separate charters totaling 
over 31,000 miles, to Japan via India, 
thence to South America, back tracking 
through India and North and kVest 
Africa with a variety of cargoes and 
passengers. It lasted four weeks and 
went through without a hitch, 'llic 
same company has since carried nut. 
ssith a York, a joiitnev of some 34,000 
miles. 

► New Routes— Until quite recently, 
the most rapidly growing type of busi- 
ness— somcsvhat naturally in view of the 
shipping connections of the Baltic Ex- 
change-had been in the carriage of 
seamen and ships' spares. Now, how- 
ever, increasing interest is being taken 


It’s not always easy, when an airplane 
is maneuvering through the sky. to 
know where “up’’ is — especially if 
you have to know accurately. This is 
why Iron Fireman's Vertical Gyro is 
so valuable in aircraft and guided 
missile control systems, It establishes 
a true vertical and transmits the infor- 
mation to other components of the 
control system. 



The demonstrated superior perform- 
ance of the Iron Fireman Vertical 
Gyro in our finest jet aircraft is due 
to new and exclusive features. 


For mere information, write to; 

l|6it Fireman 

\f^ 


DIVISION 

2800 S. E. 9th Ave., Portland, Ore. 
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in general cargo, and ntany mquitio 
are being made by exporters. 

Also, independent operators can now 
apply to operate new routes. Mote than 
100 such applications have been sent to 
the Air Transport Advisory Council by 
these companies, including a number for 
overseas routes- Operators will be 
granted licenses to maintain scheduled 
services for seven to 10 years, thus en- 
abling them to plan ahead with confi- 
dence and to attract badly needed 
additional coital to the industry. 
►Big, and Growing— The independent 
operators are already making a sizeable 
contribution to the total capacity of 
Britain's merchant air service. As the 
new and larger aircraft come into com- 
mission, they expect to broaden their 
activities, particularly in now areas and 
difficult territories- 

Growth of the freight volume carried 
by Britain’s airlines has been dramatic. 
On international scheduled services. Op- 
erating to a tegular timetable, cargo has 
multiplied threefold in the past three 
years. Passenger traffic has gone up 
34% in the same period. Freight char- 
ters have added considerably to this 
volume, and the traffic carried by mem- 
Ixrrs of the Brib'sh Independent Air 
Transport Assn, went up 100% in the 

British European Airways carried 
19% more freight last vear than the 
year before. 

In their last financial year, British 
Overseas Airways Corp. carried an av- 
erage of over 16i tons of freight even' 
day, representing a rise of nearlv 1 50^ 
over the total of three years before. In 
addition to cargo carried in the freight 
holds of their passenger aircraft, the 
corporation operates regular freight serv- 
ices between London and Singapore 
with stripped York aircraft, carrying 
bulky cargoes such as machinery an3 
propellers. 

► Channel Jumping— Britain’s cross- 
Channel air ferry service is working very 
satisfactorilv. A task recently under- 
taken was the movement of 2,000 head 
of cattle to the Continent, perhaps the 
big|cst aerial movement of cattle 

Another large-scale job was the re- 
moval of the office equipment and fur- 
niture from the 200-room headquarters 
of the Nortli Atl.intic Treaty Organiza- 
tion in London to its new home in Paris. 
This movement of cumbrous equip- 
ment weighing over nine tons was com- 
pleted in four days. An interesting point 
is that this air operation was not expen- 
sive; it raised the overall cost Only 
slightly, due to the substantial econ- 
omy effected in packing and insurance. 
►Aid to Exporters— Britain's exporters, 
who today are among the most air- 
minded in the world, are being backed 
up by airfreight facilities that enable 
them to build up new overseas business. 
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Sanipies can be flown out to individual 
markets in a few days, and an efficient 
spares and replacement service guar- 
anteed in remote areas. Firms can fol- 
low up their own foreign sales efforts 
quickly and intelligently. 

In a recent instance, demand created 
for a certain type of engine filter by 
advertisements in Canadian newspapers 
was rapidly satisfied by the United 
Kingdom producers who flew supplies 
across the Atlantic. 

Regularity of Britain’s freight services 
is encouraging a new tjpe of shopkeep- 
ing overseas. A hat shop can confi- 
dcntlv be opened in, say, Dar-es-Salaam, 
Tanganyika, with only a fesv models, in 


the confidence that replacements or 
enlargements of stock can be obtained 
in a matter of days from England. 

A system which is helping manufac- 
turers to meet their dclivciy dates is op- 
erated over certain scheduled routes by 
BOAC whose cargo inquiry office holds 
space allotments on services so that 
shippers may be certain their consign- 
menb will go at specified times. 

► Special Rates— For large cargoes of 
particular categories of goods traveling 
frequently to some overseas destina- 
tions. bOaC has introduced special 
commodity rates. Among products for 
North American and European markets 
qualifting for these rates at present are 
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office iiiiicliinery, radio sets, musical in- 
stfuments, electrical equipment, cutlery 
and chemicals. 

Apart from speed, an advantage 
which is gaining popularity for air- 
freight is the simplicity— and consc- 
(|ucnt lightness-of the packaging re- 

' A mail, wishing to export a sewing 
machine to Africa, brought it to the 
airw.iys terminal packed in a stout 
wooden box. Subsequent removal of 
this, as unnecessary, reduced the freight 
bill by $S,40. 

Other advantages ate lower handling 
costs and good safety factor. Recently 
rwo separate consignments of fluores- 
cent lighting tubes, sent bv surface 
transport to Greece, were found on 
arrival to be damaged. Replacements 
ordered out by ait arrived in perfect 

► Chicks and Chocolate— Air cargoes to- 
day range from the minute to tire im- 
mense— from a day-old chick to a 
121-ton chocolate-making plant- But 
main emphasis is now not on unusual 
items but on the tegular caniage of 
\atious commodities in daily demand, 
Midi as pharmaceutical products, ina- 
chiiicrv parts, car spates and wearing 
apparel. An exception perhaps is the 
transport of livestock. 

Every third or fourth passenger on 
British Overseas Aircraft Cotp. routes 
i> an animal, bird, fish or reptile. 

Expansion of this trade has produced 
a nesv building at London .iiiport— a 
hostel for animals, huilt by Britain's 
Roval Society for the Prevention of 
Cnicltv to Animals at a cost of S 56,000. 
It is equipped with an ambulance and 
mobile oxygni unit for sick arrivals. 


PAA-EAL Interchanjje 
Appro\al Renewed 

Approval of the voluntary New York- 
South America interchange contract be 
tween Pan .American World Airways 
and Eastern Air Lines again has been 
recommended by Civil Aeronautics 
Board examiner Thomas Wrenn in the 
controversial Balboa service ease. 

CAB two years ago reversed Wrenn’s 
recommendation, but Presidents Eisen- 
hower and Truman returned the CAB 
opinion for Board review. The Beard 
has favored forcit« competitive com- 
binations of BranifT Airways with East- 
ern and Pan Ametiean with National 
Airlines. 

Eisenliowcr requested new evidence 
in the case. Examiner Wrenn renewed 
his recommendations of two years ago, 
finding that the new evidence does not 
alter his previous conclusions. Wrenn 
also recommended that the Board 
should consider a Braniff-National com- 
liiiiaKon if it is voluntarily proposed. 
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THE STEEL PRODUCTS ENGXNEEBING CO. 


engineers and manufacturers • Springfield, Ohio 


Just as far as you can see! 

And with our precision gears 
they do the most amazing things! 


A lot of the performance in terms of smooth even power 
is due to the precision-made Rotor Transmission 
Manufactured by liie Steel Products Engineerine Company 
for the Bell Aircraft Corporation. 

For 38 years we have been designing and producing gears, 
gear assemblies, and other components wliich have 
the highest possible precision characteristics. 
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AERONAUTICAL ENGINEERING 



'Kelly’ Johmon Looks at Deltas and Swept Designs, and Finds . . . 


Thin, Straight Wings Best Up to Mach 2 


Lockheed engiDeer says delta or swept wings do not 
match lift or handling features of straight foil. 


"Styles are bad things in engineer- 
ing,” says C. L. "Kelly" Johnson, 
Lockheed chief engineer, who takes a 
dim view of the aeronautical fashion 
trend toward the triangular silhouette. 

So he proposes a further critical evalu- 
ation of wing and tail planforms for 
supersonic flight. Out of his analysis 
comes a strong argument for the un- 
swept thin wing of low aspect ratio, a 
Loctteed design trend which has h«n 
interrupted only once in recent years 
with the sweptwing XF-90 penetration 
fighter of 1949. Johnson’s views were 
presented in a paper at the recent So- 
ciety of Automotive Engineers’ National 
Aeronautical Meeting.* 

Johnson makes his design comparison 
on the basis of what he calls the "real 
estate problem.” His first criterion for 
comparison is equal field length; he fur- 
ther specifies that the same mission and 
the same payload or equipment are ad- 
ditional criteria. 

Then, choosing his working speed 
range from Mach zero to two, Johnson 
rides forth to conflict against the pro- 
ponents of the delta and the swept wing. 
►First Arguments— These are the advan- 


SlnMr, 




tages of the straight wing, says Johnson; 

• Better lauding and tak^ characteris- 
tics than either delta or swept wing. 

• Stability advantages over the delta at 
high angles of attack. 

• Higher lift-drag ratio than a compar- 
able delta. 


Straight-Wing Defense 


ft {As 




25, p. 15) might have pror 

• Is Uut 'alT the^^i, 
a Whv did Dougbs use a stra^bt 

■Ae design story on the glistening, 
white X.5 remains to be told; but there 
is a spokesman for the simple geometry 
of a straight wing. 

"Kelly*^ Johnson, Lockheed's chief 
engineer, made a strong case for the 
unswept layout recently. Speaking at 
■’-! recent SAE National Aeronautic 
teting welt in advance of the appear- 
re of Lockheed’s own straight-winged 
F-104 lighter, he defended its con 

of triangular and swept shapes. 

His arguments, — ‘ 

pages, could also at 


liny wi 


so apply to th 
>f the X-3. 


• Masiinum usable lift is more than 
twice Idiat of a delta, and about half 
again as much as that of a tailed delta. 

• Overall stability and control is su- 
perior to other planforms. 

The major problem with the straight 
thin wing will he one of flutter and 
aero-elastic effects, says Johnson. Sta- 
bility at high speed will be about the 
same as the delta, and will no doubt call 
for artificial stability devices; and be- 
cause the buffet characteristics of thin 
wings at high lift are largely unknown, 
"we may have to accept some transonic 
buffeting.” 

► Lockheed Study— Most of Johnson’s 
ammunition was furnished by the re- 
sults of a fighter design study Lockheed 
made in 1947, 

The final configuration was a twin- 
tailed delta: it was discarded as a design 
after a drag evaluation through the 
transonic range showed its inferiority to 
other wing configurations. 

Drag evaluation was merely the last 
straw, according to Johnson. Before 
this, the Lockheed design teams found 
that the airplane would be directionallv 
unstable atliigb angles of attack; stabil- 
ity reversed before the stall. 

WTien trim studies were made, they 
discovered that there was a great loss of 
lift when the wing was trimmed for any 
given angle of attack. They were able 
to get suitable trim characteristics bv 
moving the wing section outboard of 
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This FIBREGLASS ENTRY STEP 

for the Chance 'Vought P7U-3 Cutlass, designed to 
out-fly or out-flght any carrier-based fighter in the 

world, is another example of the toughness, 
strength and perfection of the parts produced 
by Omohundro for tomorrow's terrific plane 
speeds. Investigate what the Omohundro "O” 

means in improved processes today. 
Contact— Paul Omohundro Company, 

Box 696 Paramount, Calif., TOrrey 7-9217 



50 YEARS AGO 

THE WRIGHT BROTHERS 
USED A HIP CRADLE FOR CONTROL 






DELTA WIMG FIGHTER 
UKKNEED 1947 DESIGN STUDY 


.A.-'.sa 



NOW 

PILOTS RELY ON 

ADAMS-RITE 

GRIP CONTROLS AND QUADRANTS 



1947 STUDY conrinced Lockheed dclh 


!S great aj 


the vertical tail to deflectir 
-55 deg. 

The lift-drag ratio was about half that 
of the F-80; to get the same kind of 
Barcout on landing meant thrust output 
equal to half normal power of the pow- 

The landing gear presented its prob- 
lems: beeausc of the flareout rate of 
descent, the shock strut had to travel 

i in., an abnormal amount. 

The structure, usually thought of as 

1 advantage with the delta type, had 
two adverse aspects. First, high suction 
loads on the upper surface were devel- 
oped during pull-up maneuvers at low 
altitude. Second, stressed cover plates 
had to be used in quantity to provide 
access to equipment placed in the wing 
of the delta. 

Finally, the weight of the delta pro- 
posal was a few hundred pounds more 
than a competing sweptwing design 
tt'ith a tail. 

► Delta Difficulties— Johnson begins his 
arguments against the delta witli these 
flat statements: 

• "There has been very limited experi- 
ence obtained with delta-wing-type air- 
craft." 


• ". . . (delta-wing aircraft) have been 
flown almost entirely in the subsonic 
speed range. No delta-wing airplane 
has obtained the high speeds reached 
by rocket-powered straight or .swept- 
wing research aircraft. In fact, fciv have 
reached speeds obtained by service air- 
craft. Within the next few years, this 
situation will, no doubt, be dunged.” 

• "The advantages ... of the delta wing 
are primarily those Iiaving to do with 
structure." 

Chief drawback of the delta, says 
Johnson, is the very low maximum lift 
coefficients available. Tliis is because of 
the leading-edge sweep, plus tlie neces- 
sary use of trailing-edge elevons to ob- 
tain pitch control. 

The structural advantages generally 
credited to the delta are, in many cases, 
due to the use of low aspect ratio and 
crtoneouslv credited to the delta, he 
acids. 

Says Johnson: "After years of drawing 
wings in the aspect ratio range of from 
6 to 12, it is hard for a designer to 
bring himself to draw those of 2 and 
5 in rectangular planform. Wlien he 
does, it becomes immediately apparent 
that the delta airplane has no patent on 


COMPARISON OF SURFACE AREAS • 

VARIOUS AIRPLANE CONFIGURATIONS 
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Gas hose reels out on TIMKEN bearings 
to give thirsty fighters a drink 


F ueling a combat plane in mid- 
air is a icsugh job for the reel (hat 
feeds out the fuel hose. !l has to reel 
in and out smoothly and steadily, 
without fail, under any llighi condi- 
tions. That's why Flight Refueling 
Inc. of Danbury, Conn., uses two 
Timken tapered roller bearings In 
the hose reel unit of its probe and 
drogue inflighc refueling system. 


The reel turns freely— doesn't 
stick because Timken bearings' true 
rolling motion and extremely smooch 
surface finish practically eliminate 

Thrust loads are no problem 
either sinceTimken bearings’ tapered 
construction takes thrust loads as 
well as radial loads, and takes them 
in any combination, 


Why not get all the many Timken 
bearing advantages in the machines 
you build or buy? Look for the trade- 
mark "Timken'' stamped on every 
bearing — that's the bearing to 
specify. The Timken Roller Bearing 
Company, Canton 6, Ohio. Cana- 
dian plant: St. Thomas, Ontario. 




TIMKEN 

TAP£RED ROLLER BEARINGS 



NOTlUSIilBiaOKDIlUirAIIQaERlOlHnililKCBMREDBtlLLER CD: BElBIKIi TIHES BDIIl INO IHRUSI LDIOS OB MI COMBINIIIOM 
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equipped with 



inspection paneis throughout the giant DC-7. 
Camloc quarter-turn fasteners save time and 
money in both instaliation and operation, 
Camloc fasteners are positive, because their 
combination cam and spring action makes it 
impossibie for vibration to shake them ioose. 


fastener 

corporation 

22 Spring Valley Road, Paramus, N. J, 
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The overall delta , 
improved by the addition of a horizontal 
tail with some reasonable tail length, 
/ohnson states, and thus you can cairs' 
higher wing loadings. 

One of the primary advantages cred- 
ited to the delta is the availability of 
space within the wing. Johnson says 
that flight at supersonic speed requires 
wing thicknesses so low that this ad- 
vantage disappears. 

Actual delta designs show that fuse- 
lage cross-section and length are as great 
for the delta as for the conventional air- 
plane, and Johnson adds that it is im- 
possible to reduce the cross-section of 
engine, equipment, ducts or the pilot- 
by the choice of wing planform— to any 
important degree. 

► Greater Drag— This adds up to greater 
drag for a delta at supersonic speeds be- 
cause— even though fuselage drags are 
similar to conventional types— lower 
wing loading and large vertical tail area 
increase the total. 

"A major error in evaluating the delta 
type is generally made in considering 
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COMPONENTS 

— essential fer 
modern controls 
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KEARFOTT COMPANY, INC., 1150 McBrid. 
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mum lift and drug at liigli angles of 
attack. \V]ii!c the poiimls per square 
foot sound good falling off the slide 
nilc, the sving doesn’t show up very 
well «ith its limited pitch control and 
low usable maximum lifts on takeoff and 
landing.” 

Tlitn he concludes that the major ad- 
vantages of the delta t)pe are in its 
stnictnral rigidity and in the improved 
.space generally available in this con- 

►^ot Swept, Either— Johnson doesn’t 
believe in the sweptback wiirg as a con- 
tender with the straight wing at high 
supersonic speeds. 

That opinion he backs up by explain- 
ing that the undesirable characteristics 
of the swept wing become apparent 
when the leading ^ge sweep angle in- 
creases for supersonic speeds, 

Sttiicturaily, the swept wing has a 
high aspect ratio, even though its aero- 
dsmainic aspect ratio may be low. This 
means high fuselage and wing weights, 
and aero-elastic problems. Asailable 
ma.ximum lift is poor, and there is al- 
ways a chance of pitch-iip neat the stall. 
► Straight Wing— Johnson’s definition 



niqlit 

pliers for 
every job! 


» Choose from more than 30 
Snap-OQ types and sizes. Each is built to perform its specific gripping, 
cutting or twisting function jaster, faster, more safely than any other 
pliers. Snap-ons are heat-treated from surface to core and the jaws, 
cutting edges and joints are locally tempered to exact degree of hard- 
toughness for greatest durability. Write for catalogs 
described above. Snap-on branch ware- 
houses in 42 industrial centers offer direct 
, factory service to industry everywhere. 
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EFFECT OF ASPECT RATIO OH 



of a straiglit wng is one which is un- 
swept on a line somewhere between 25 
and 70% of the wing chord. Such a 
wing probably must be tapered for 


pilots, then Johnson is willing to use 
similar aspect ratios. Then, ne says, 
you have to screw up your courage and 
draw a comparable stwight wing plan- 
form. With that, it is possible to ob- 
tain wing thicknesses of 5% or less. 

The major problems ate aero-elasticity 
and Butter, but these are capable of so- 
lution, says Johnson. 

The straight-wing airplane will have 
the same sort of stability problems that 
have been badgering actodynaraicists for 
years, and in common with all low-as- 
pecl-ratio layouts, will probably require 
artificial stability devices to take care of 
the combination of lateral and direc- 
tional effects. 

► Specifically— To illustrate the points, 
Johnson makes a drag comparison of 
the typical tailed fighter at Mach 0.8 
andMachl.6. At the higher speed, the 
drag has been increased M 520% of its 
subsonic value. In the breakdown, 
wave drag— n^ligible at subsonic speed 
—becomes extremely important in the 
supersonic range. Pitching moments of 
wing and tail cause measurable amounts 
of trim drag. 


1.5. for example, a 5% wing has only 
63% of the drag of one that is 5% 
thick. 

Subsonically, the situation is re- 
versed to some degree because of flow 
separation at the leading edge of the 

Johnson points out an omission of 
early design studies. These assumed 
that the variation of the airplane eS- 
ciency factor "e” used in the denomina- 
tor of the equation for induced drag 
coefficient became constant at increased 
values of Reynolds' number. But this 
is not so, he says, and thus the earlier 
studies developed substantial errors. 

► More Comparisons— Considering ef- 
fects of aspect ratio, Johnson shows a 
graph which plots drag against Mach 
number for two aspect ratios. "There is 
nothing good aerodynamieally about 
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If this man 

were free to speak . • . 


Much of his thinking is classified as Security 
Information. Much of his mind is pledged to 
silence, for the love of his country and the future 
of our world . . . But this much he can tell : 


Already the dawn of a new world is with us. At 
The Gienn L. Martin Company, for instance, 
new aircraft, guided missiles and electronic weapons 
are being designed not as today’s flying vehicles but as 
coordinated and controlled spaceborne systems of 
tomorrow. 


Behind that work is a powerful new team of Martin engineers working together under 
an entirely new concept of avionics known as Martin Systems Engineering. Today, that 
story is under security wraps, but this man can tell you that— 




I) THE GUNN L MARTIN COMPANY 







Valve Talk 


>i WM. R. WHITTAKER CO., Ltd, « 9 

by Maryin MII«S, . 

Senior Member, Aviation Writers Assn. 




Knosving llic delicacy of the subject, and not being one to 
avoid a controversial issue, I opened svhal turned out to be a 
rather lively discussion, with the question; 

How does the Whittaker Company feel about entertainment? 
Vice President Glenn \l'hilaker, who turned out to he the 
spokesman for the group, began: 

^'Unfortunately, Marv, the word entertainment has gained a 
bad name in government and industry during recent years. If 
you mean the lavish deals, hig parties and hyperspecial — and 
expensive — attention that has received bad press in past years, 
then we want no part of it. 


MAX. UFT COMPARISON 

LANSING CONFIGURATION 



low aspect ratio,” Johnson points out- 
But it is required for highspeed airplanes 
111 order to get low thickness ratios. 

Tire comparison has been made with 
a wing-fuselage combination because so 
much of the wing area of a low-aspect- 
ratio wing gets buried in the aircraft 
fuselage. 

Trim drag is imporhmt for the tailed 
airplane, although in the case of the 
delta it is considerably larger. In a com- 
parison of trimmed values of maximum 
lift-drag ratio, the delta shows a con- 
•sistently lower value over the entire 
speed range. 

Lift Considerations— The best plan- 
form for obtaining optimum usable lift 
is tlie straight wing, says Johnson. Lead- 
ing-edge and tiaiTing-edgc devices are 
extremely eSective. For a given wing 
urea, mote usable area is outside the 
fuselage to be affected by lift device.s 
and to develop lift. The shorter chord 
requires less down load on the tail for 

When comparative maximum lifts are 
plotted for the delta, tailed delta and 
straight wing, the straight wing is su- 

Stability problems are common to all 
supersonic airplanes, says Johnson, 
where the design uses low aspect ratio 
and high sweep in the wings and a long, 
dense fuselage. He looks for yaw and 
roll dampers to become shmd.ird cquip- 

At Ion- angles of attack, flight 
characteristics may well be quite reason- 
able, but at high angles, problems still 

Some types, according to Johnson, ex- 
hibit tendencies to lose or reverse all 
directional stability and "swap ends” at 
high angles of attack. Some others will 
have higii rates of roll just above takeoff 

But there is hope; the transonic trim 
changes which plague designers today 
will automatically disappear with re- 
duced wing thickness and better aerodv- 

Concluding his stability comments, 
Johnson says that Lockheed tests have 
shown that overall stability and control 
characteristics are superior for the 
straight wing aircraft with a proper tail 
over other types. 


“Nor do the other Aleady, repu- 
table suppliers ae well as the vast 
niajoHly of buyers and engineers. 

sound pricing needs to resort to 

"On the other hand, no company 
needs to turn its back on human nature. 

“We art all for hospitality. To us. 
hospilalily means good laslc, friend- 
ship and understanding. You know 
how it is when you are talking with a 
customer at his office. His time is short, 
and so is yours. You can’t spend too 
much time just chatting. 

"Discussions at the conference table 
or over the drafting board are basic to 
solid business relationships. By the 
same measure, an informal talk over a 
luncheon table, during a golf game or 
other social events, can accomplish a 
great deal in helping us to know our 
customers better and alTording them 
the opportunity to learn more about 

Glenn went on to point out that 
Whittaker has great faith in its field 
representatives, and added that it is 
simply good business to have the com- 
pany's customers know these men well. 

“For litis reason we have always 

much lime as possible with our 

“1 know from experience that when 
our men spend an evening with their 
customers, much of the conversation 
will hinge around the Whittaker Com- 
pany, their policies, iheir personnel, 
their history, their plans for the future, 
and so forth. It's beneficial for the 
customer himself to know as much 
about our company as he can. You 
can'l really know a person well, if you 
see him only in a business office." 

There's aniilher side to the pic- 
ture. Glenn pointed out: The l^il- 
taker Company classes as "ridiculous" 
the lengths to which some plants have 


gone to prevent their men from being 
"inliuenced" by suppliers — to keep 
business Iran.sacllons on the cold, 
impersonal plane of paper work. 

"We know of cases." Glenn said, "in 
which manufacturers have given strict 
orders that an employee cannot even 
accept a luncheon from a vendor! 

''This, to me. would indicate a com- 
plete lack of faith in the employee's 
inlegrily. even in hLs ability to make 
proper decisions. In my book, any man 
whose decisions could be influenced 
by any form of vendor entertainment 
— let alone a luncheon check — should 
be fired anyway." 

ClenTt stressed the benefit that 
buyers and engineers derive from 
spending some of their own lime 
wilb suppliers. 

"If you get to know a man in his 
off hours as well as during his working 
hours, you can certainly form a much 
belter opinion of his judgment, his 
capabilities, and the value of his word," 
he contended. 

Summing it up. the Whittaker people 
have always enjoyed the privilege of 
playing host to their friends in the 
industry. By such hospitality, they’ve 
gained the distinct advantage of be- 
coming known not only as a company, 
but as individuals, with many of the 
same hopes, the same problems, as you 

Glenn concluded; 

“This hospitality lias n^er won 

haa given ua the opportunity to 
really get to know our cuaiomer.,, 
and they have come to know us bet- 
ter. And because of lliis, they are 
better able to weigh the farts, the 

constantly lay before tlieni. 

“Marv. this is good business for 
l)olh parlies, and no one can deny 
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Look how Parker O-ring compounds 
have earned acceptance 
for ^ military applications 
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Military-Civil Battle Rages Over DME 


* CAA resisting Defense Dept, push to make it abandon 
its present DME for newer armed services’ type. 

• Outcome of five-year-old conflict will determine future 
civil navigation system to be used in the U. S. 


By Philip Klaes 

Outcome of the battle now raging 
over civil versus militarv type DM£ 
(distance measuring equipmoit) is ex- 
pected to have far-reaching effects on 
the U. S., and possibly foreign, civil 
navigation systems for the next 15 to 
20 vears. 

The eontiovetsy is this: Should the 
Civil Aeronautics Administration aban- 
don its present civil DME system in 
favor of a newer military version 
(Aviation Week Nov. 23, p. 18). 

Root of the fight, which far tran- 
scends DME, created sharp cleavages 
five years ago within Special Committees 
31 and 40 of the Radio Technical 
Commission for Aeronautics, formed to 
develop a “common system” of air 
nar igation and traffic control suitable 
for civil and military use. 

The controversy came to the fore 
in the spring of 1951, following the 
outbreak of the Korean war. It led to 
mass resignations of the Navigation 
Committee of the Research and De- 
velopment Board, and emasculation of 
the authority of the .Air Navigation 
Development Board. (ANDB was set 
up in 1948 to supervise the overall 
deselopment of the many different 
projects needed for the Interim and 
Ultimate Common System.) 

Whether the recently announced re- 
organization of ANDB (Aviation 
Week Nov. 9, p. 108) is a result of the 
present military-civil DME squabble is 
not clear. 

► Military System— Few details have 
been released on the new military sys- 
tem, called TACAN (Tactical Aerial 
Navigation), for security reasons. How- 
ever, the general characteristics of the 
system can be pieced togedier from 
information contained in the report by 
RTCA's Special Committee 31 and 
guarded statements approved for re- 

TACAN is designed to provide a 
variety of navigation and traffic control 
functions. A single airborne unit is 
capable of giving both omnirange-type 
hiring and DME-type distance in- 
formation. The same airborne unit, it 
is reported, also can perform as a radar 


transponder (safety) beacon to identify 
the airplane on ground radar scopes. 

SC-31 expected the single airborne 
unit also to give information on plane 
height and to provide voice communi- 
cations and "private line” communica- 
tions of standard command instructions 
from the ground and acknowledgment 
from the air. 

No one will say whether TACAN 
today is capable of providing all of 
the services envisioned by SC-31, Or 
whether these are objectives for further 
development. 

The system, originally developed by 
Federal Telecommunications Ijb for 
the Navy, has been adopted by the 
Ait Force for inter-service standardiza- 
tion. However, there are reports that 
some circles within the USA'F are not 
too happy over this policy. 

► Militaiy Proposal— The military are 
believed to have proposed that CAA 
change or convert its present DME 
stations to tlie new military system. 

If this ivere done, and new civil 
airborne DME were designed for the 
military system, these units would get 
onlv distance information when they 
interrogated the converted CAA ground 
stations. 

Military aircraft, equipped with the 
full TACAN unit, would get both dis- 
tance and bearing information. Civil 
aircraft would continue to use VORs 
(omniranges) to gel bearing indications. 

► Behind the Proposal— Unless the 
military can sell their proposal, they 
must choose between two unpleasant 
alternatives: 

• Set up and operate in the U. S. a 
military (TACAN) airways system that 
essentially duplicates the existing civil 

Cost of this alternative, including 
equipment installation and maintenance 
cosh, is said to be around $50 million. 

• Equip aircraft with both civil and 
miliftry navigation equipments to en- 
;ible the planes to operate in the U. S.. 
let allow them to pick up at a moment's 
notice to fl\' to an overseas tactical area. 

Penalty for this approach is the cost 
and trouble of maintaining dual air- 
borne equipments in militarv aircraft 
and trying to find space for them in 


Exclusive Report 

Reports of top-level Defense and 
Commerce Department negotia- 
tions aimed at getting Civil Aero- 
nautics Administration to abandon 
its present civil DME (distance 
measuring equipment) raise serious 
clouds over the present program, 
despite reassurances from CAA. 

These doubts come at a time 
when the civil DME program is 
ready to roll: Many ground Sta- 
tions now are in operation; pro- 
duction airborne units will be 
available in 30-60 days- 

TTie negotiations, behind closed 
dtsors, involve more than the fu- 
ture of civil DME. Tlie outcome 
of the controversy easily could re- 
shape the future civil navigation 
svstem used in the U. S. and 
abroad. 

To give its readers an insight 
into the issues behind this argu- 
ment, and some of its important 
implications. Aviation Week pre- 
sents this exclusive report. 


jam-packed fighters and interc^tors. 

► Proven System-Civil DME propo- 
nents sav there is nothing wrong witlr 
the present CAA sy_stem. that it is de- 
bugged and proven. They say a change 
womd force CAA to scrap some 512-15 
million worth of ground stations, half 
of which already are installed and in. 
or ready for, operation. 

Thev cite two manufacturers (Ben- 
dix/Hazeltine and Narco) that have 
more than $500,000 worth of orders 
for airborne civil DMEs and expect to 
start shipping in a couple of months. 

Abandoning our present DME. civil 
proponents say, would shatter the U- S. 
position with' the Intemational Civil 
Aviation Organization and foreign 
countries, which only recently began to 
buy VORs and ate' presently negotia- 
ting for DMEs. 

Civil DME proponents say TACAN 
still has "bugs” in it and that even 
when these are licked, the system is not 
capable of performing all of the func- 
tions claimed for it. 

They argue that military aircraft al- 
readv are equipped and using VORs 
and ILS. and should adopt civil DME. 

► Taxpayer Benefits— Supporters of the 
militarv'DME say CAA's ground sta- 
tions need not be scrapped, that they 
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can be converted at relatively low cost. 
Looking at the overall picture, they 
say, a change to military DME nould 
benefit the taxpayer. 

Military DNtl'! proponents deride 
claims that T.ACAN does not perform 
satisfactorily, and say they have proof 
but cannot show it for security reasons. 

lire civil aircraft user will benefit bv 
a change to militarv DME, its sup- 
porters say, because a single airborne 
unit can sene both as a DME and as a 
radar transponder (safety) bc.icon. sav- 
ing the expense and weight of a separate 
beacon. (ANDB has a safetv beacon 
now under dewclopmcnt, .Aviatio.v 
Week Aug. 17. p. 418.) 

The mifitan- savs it car 


comb-at area because it lacks “ 

—enemy aircraft can use or la 
easily. Militarv also s 
afford to penalize perfoi 
figliters and interceptors by carrying 
six or .seven avionic boxes when one 
TACAN unit will do the job. 

► Contmon System-Changing to the 
militarv DMF., its supporters say, would 
put the U. S. back on the track of the 
"ultimate common system," nroposed 
by SC-31 and representing at that time 
the consensus of top militarv and civil 
experts. 

If this is done, the SC-31 conccot 
of a single box providing bearing, dts- 1 




it cannot 


icight. radar beacon, private 
:ind iiossibly voice communications, 
cvcntuallv will be realized, 'lire present 
civil DME svstem. they sav, doesn’t 
have this potential for growth. 

Civil DME supporters freelv admit 
that the present DME, like VOR. is 
an "interim" system until a single 
multi-purpose '“black box" is feasible. 

They point to the December 1948 
report of SC-40— also made up of top 
experts, manv of them members of the 
earlier SC-31— that set the standards for 
the present civil DME. 

Based on this report, about 20% oi 
the available radio spectrum (250 inc.l 
was set aside for interim (civil) DMF 
and the remainder was reserved for "the 
development and utilization of the navi- 
giitioii portion of the ’ultimate com- 
mon system."' So the civil DME 

purpose black box, when and if the 
state of the technical art permits. 

But the militarv rcplv that a full 
250-mc. band is needed if the nnilti- 
pnrposc "ultimate common system" is 
to be achieved. Otherwise it is like try- 
ing to squeeze a size II foot into "a 
size ID slioc. 

► Fundamentally the Same— In the face 
of these sharp claims and counter- 
claims, it is surprising to find that the 
two types of DMFs are fundamcntallv 
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DESIGN, DEVELOPMENT 


station by sending out a pulse (or pair 
of pulses) that interrogates or triggers 
the ground station to reply with a simi- 
lar pulse and then measuring the 
elapsed time behveen the interrogation 
pulse and receipt of the reply. 

Fundamental diSetence Ijetween the 
two types of DME, and the One leading 
to the present impasse, is the technique 
employed to give the many separate in- 
terrogation and reply channels needed 
to prevent an airplane's interrogation 
pulse from triggering unwanted DME 
ground stations in the area. Spurious 
triggering can overload these ground 
stations and deny sers-ice to aircraft that 
arc trying to interrogate them. 


► Cleat Channel Vs. Pulse Multiplcx- 
Tlre civil system divides the 50-mc. 
band recommended by SC-40 into 10 
interrogate channels, separated by 24 
me., and 10 relay channels— also with 
24 me. spacing, 

However, 100 interrogate and 100 
reply channels ate needed to prevent 
interference in high density areas. To 
provide the necessary channels, pulse 
multiplexing is used. 

This means the civil DME transmits 
a pair of pulses, coded by one of 10 
difterent possible time delays between 
the two pulses (for both interrogation 
and reply). Tlie combination of 10 dif- 
ferent frequency channels and 10 dif- 


ENGINEERS . . . 

Interested in 
pushing ahead? 


The aucomatic altitude control 
above, engineered at Honeywell, 
holds aircraft at any desired alii- 
tude-ftom sea level to 50.000 
feet. 

You can work on such interest- 
ing aucomatic control projects— 
if you join Honeywell. 

Right now we liave an open- 

AERO DYNAMICIST 

trol and stability, fire control, 
guided missiles or autopilot de- 
velopment. And we need a 
GYRO ANALYST 
with experience in gyro instru- 

precision gyro evaluation, or rate 
tables or circuits. 

Write J- A. Johnson, Engineer- 
ing Placement Director, Dept. 
AW-12-190, Honeywell, Minne- 
apolis 8, Minnesota. Learn in de- 
tail how you can push ahead at 
Honeywell. Ask for our book, 
"Emphasis on Research, 


Honeywell 


SSURE CONTROLS 

' Regufafors • Warning ConfroU 
FJJghf f^efuefing Sysfems • Presswre Valves 

Corn Aircraft Controls Company 
are specialists in designing and 
mass producing accurate, sensi- 
tive, pressure-actuated devices 
that are compact, light in weight 
and simple in operation. Our 
reputation is based on the de- 
pendability of our products in 
service — plus our engineering 
lability to meet every specifica- 

price. The Republic F-84 is 
but one of the numerous 
modern planes equipped 
with Corn Aircraft Con- 
trol devices. 

We can save you engineering and 
production time by applying our 
specialized knowledge, test equip- 
ment, model and manufacturing 
facilities to the development of 
pressure- fluid controlsof any type. 



If it's Fluid Pressure Controls 
It's Corn Aircraft Controls 
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fetent pulse spacings (modes), provides 
the necessary 100 discrete channels. 

Tlic military system is believed to 
use the entire 250-mc. band, dividing it 
into 100 interrogate and 100 reply chan- 
nels, each separated by onlv 11 me. 
Pulse multiplexing is reserved for trans- 
mitting information other than dis- 

► Sharp Disagreement— Before SC-40 
rendered its recommendation in 1948 
for an interim DME using pulse multi- 
plexing and 50 me. of the available 250 
me. band, the committee was reported 
to be tom by sharp disagreements 
among its members over the wisdom of 
this recommendation. 

It is said that Navy and some Air 
Force representatives felt the SC-40 
DME system could be saturated too 
easily when large flights of aircraft de- 
scended on an aircraft carrier or niilitari' 
b-ase. 

Tlie Navy was reported to be unable 
to satisfactorily use VOR on its carriers! 
because of the omnirange beam distor- 
tion caused by moving ships in a task 
fleet. 

Whatever the reasons, the Navy in 
1948 launched a study-development pro- 
gram at Federal Telecommunications 
Lab for a multi-purpose, pulse-type nav- 
igation system, which became the pres- 
ent TACAN svstem. At some later 
date. USAF accepted TACAN for its 
future navigation system. 

► Battle Lines— The battle lines are not 
drawn too Grmlv in some sectors. CAA 
is sticking by the present civil svstem, 
recommended by SC-40. CAA has in- 
rested its money in the ssstcni and 
anchored its present ainvays system to 
it- The military, with reservations on 
the part of some Ait Force personnel is 
hacking the change to its system. 

The airlines and their Air Transport 
.Assn, are sitting on the sidelines, watch- 
ing the fracas. None of the cartieis has 
ordered any DMEs, and they certainly 



USAF Ground Radar 

New surveDlance radar, the AN/FPS-3, 
built by Bendix Radio divisiou of Bcndii 
.Aviation Corp., is called “latest type heavy 
ground radar" by US.AF. Set will presum- 
ably serve in air defense radar net. 



How a B-47 Avoids 
a Nervous Breakdown 


the problem: The “nerves” of the Air Force's B-47 jet bomber 
consist of a highly-complex series of electronic systems, each 
one dependent on every other oise for efficient operation. These 
sensitive instruments would be unreliable and subject to failure 
if not adequately protected against the vibration and shock of 
landings, take-offs, turbulent air and gun recoil. 


the solution: Because rubber or rubber-component shock 
mounts are subject to rapid deterioration by ozone and low 
temperatures at high altitudes, and because low temperatures 
impair their performance, conventional vibration-control mount- 
ings could not give dependable protection. Robinson engineers 
developed three separate types of Met-L-FIex* mountings 
which isolated these delicate electronic devices from the shock 
and vibration caused by landings, take-offs and rough air. These 
Robinson mounts are now standard equipment for most of the 
essential electronic devices (including the bombing system) on 
the B-47, "America's first line of defense." 
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AROUND THE WORLD WITH 
SIKORSKY HELICOPTERS 



"DRY RUN" RESCUE— Here a Navy H03S Sikorsky heli- 
copter awaits the loading of a “wounded” man carried 
on a stretcher improvised of poles and Navy jackets. 
This pickup was part of a practice operation for search 
and rescue helicopter? and survival parties. The H03S 
Sikorsky is speciaQy equipped to carry litter patients. 



UNUSUAL CARGO— This crashed Army 1^19 liaison plane 
was salvaged with ease in Korea by an Army Sikorsky 
H-I9 helicopter. Two trips were needed to fly the dam- 
aged wings, engine and fuselage (above, in cargo sling) to 
a repair depot. Army Sikorsky helicopters are now solv- 
ing hundred of tough, unusual transportation problems. 



SPECIAL AIRIIFT-A wounded veteran, after 
months in a North Korean PW camp, is car- 
ried from an Army Sikorsky H-19 helicopter 
to a South Korean hospital in Seoul. As in 
earlier prisoner exchange activities. Army 
Sikorsky helicopters played a big part in the 
post-truce prisoner e.xchange, providing airlift 
for repatriated soldiers and other personnel, 


SIKORSKY AIRCRAFT 


will not until the ait clears. However, 
ATA is watching developments closely 
to see if any one suggests that the new 
militarv system should replace civil 
VORs'as well as DMEs. 

If that should happen, observers Sav 
ATA would jump into the fight, Tire 
airlines have a large investment in air- 
borne \'OR receivers, and ATA hus 
spent much time and effort, with CAA, 
in working out the bugs from the omiii- 

ualified observers do not expect 
such a move within the near future be- 
cause it would compromise much of 
the remiiiiiing sccuritv of the militarv 
navigation system. 


► NBAA Opposes Change— lire Na- 
tional Business .Aircraft Assn, is strongly 
opposed to abandoning the present 
D\(E system, a spokesman says- 

Priraarv reason tor NBA.A opposition 
may be the fear that a change will in- 
crease the cost, size, iiiid eoinplcxity of 
airborne units over present civil DME 
designs made by N'arco and Bendix/ 
Hazcltinc. (Closer channel spacing in 
military system makes it mandatory to 
use crystal control and greater circuit 
complexity, increasing the price.) 

Business aircraft rrpetators constitute 
j potential DME market comparable to 
that of the scheduled U. S- airlines. 

► Producers' Stand— N'arco and Hazel- 



CROUSE HI\DS 

of high intensity airport runway lights 


tine Electronics Corn., whose DME is 
marketed and serviced by Bendix Radio, 
have built up sizeable inventories of 
material for production of civil DMEs, 
and both expect to be in production 
shortly- 

changing to military DME would 
force Narco and Hazeltine to scrap 
some, if not all, of tlieir inventories. 
The recent upsurge of rumors of a 
change have come at a time when both 
Bendbc and Narco were launching tireir 
long-planned sales campaigns. 

Because 95% of Hazeltine's business 
is with the military and most of that is 
with tlic Navy, the company hardly is 
in any position to take sides in the cur- 
rent controversy. 

Federal Telecommunications Lab, 
which built an early civil airborne DME 
and developed tlie present TACAN sys- 
tem, presumably is in favor of a ehaege 
—as evidenced 6y its lack of commercial 
acbvity in the present civil DME Seld- 
► No Obvious Solution— To resolve the 
DME argument, a group of civil and 
military experts was formed to study the 
problems of compatibility. It is be- 
lieved they recommend that a milit-iry 
conversion of a civil DME be attempted 
to determine its feasibility and cost— 
and that this has now been done. 

Some industry observers say this trial 
conversion proved very successful; others 
say the contrary. Military security pre- 
vents obtaining an official answer. 

Meanwhile, CAA is proceeding with 
installation of its DME ground stations, 
as the work load of its maintenance peo- 
ple permits. The longer the decision is 
delayed, the more stations will go in. 
tending to make the civil system posi- 
tion slightly more secure. 

None of the experts involved in the 
controversy has come up with a compro- 
nrise plan which will placate both the 
military and CAA. Unless the heads of 
the Defense and Commerce Depart- 
ments can resolve the argument, it ap. 
peats likely to go to the President. 
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Tinier Transistor 


Transistor size leduetioii of 40% U the tc- 

(tight) which Texas Instiuments Inc., 
Daltas, is now wring to house ib gtosvn- 
junction n-p-n transistors. Address; 6000 
Lemmon Ave„ Dallas 9. 
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Republic XF-91 


Rocket-powered, Supersonic, and Combat-Readv 


Republic Aviolion’s XF.9! is the first Aiiieriran 
rorkel -powered fighier-tyiie aircraft to fly faster than 
the speed of sound. Yet it can also move so slowly 
lhal other jet flghrers would hove difTiruIty trailing it. 

This fast-or-slow characteristic comes from its in- 
verse tapered wings with lending edge slots... and 
the Fact that ihc angles of swepl-bark wings can ac- 
tually be varied in flight. 

Monstrous power for the XF-91's supersonic re- 
search flights comes from three sources: A General 
Electric J-17, .'i.20a.|>aimd thrust lurbojel: an iifter- 
Lunier; and a 6.0n0-pound thrust rocket engine built 
by Reaction .Motors, Inc. Together, they cun push the 
XF-9! up to extremely high speed. 

In its flight through the sound barrier, the XF-91 
gels assistance from Iiico Nickel and ibc Inca Nickel 
Alloys. These are used in vital engine pans and other 
places where combinations of corrosion resistaiire. 
heat resistance, strength and ductility are demanded. 

Perhaps you have a metal problem calling for 
propenies like these. Inca’s Technirai Service Sec- 
tion will gladly assist you in flnding a solution. tiTrile 
to them for the information you want, 

111^0 THE INTERNATIONAL NICKEL COMPANY. INC. 



Inco Nickel Alloys 






What he’s proving about pumps 
15 MILES UP... 

may hald an idea YOU can use 


A shaft seal, for example, that slays vapor-tight even at — 70°F. 
And at an atmospheric pressure only 1/30 that at sea-level. 

Or pumps to handle low-boiling-point liquids, (like aviation 
gasoUoe), without troublesome vapor-lock or cavitation. 

Or pumps to work at 1,000-pound pressure dependably in 
desert heat and Arctic cold. 


ACCESSORIES DIVISION 

^fhompson 
Products, Inc. 

»EST. AC-121 • CLEVELANC ir, CHIO 



These, and many other pumping problems have hcen solved by 
the Accessories Division . . . then promd in our High-altitude 
Lab. where engineers can "fly” a pump to 75,000 feet without 
ever leaving the grotmd, 

Your pump requirements, present or future, can find a prompt 
solution from the broad experience the Accessories Division has 
had in aircraft fuel pump development. After all, Thompson 
Products is the leader in manufacturing pumps for aircraft and 
commercial production. Write us, describing your application. 




New Avioiiif Aids 

For the Laboratory 

ILcccntly announced test equipment 
and accessories for use in electronic lab- 
oratories include the following: 

• Rejection Filter, Model 360A, which 
provides cither a sharp single fiequency 
mtll or a rejection band in which gain 
falls off at a rate of 24 db./pcfavc, is 
available from Kroiin-llitc Instrument 
Cn, Both high and 1o\v cut-off fre- 
quencies arc iiidcpciideiitiy adjustable 



from 20 tps- to 200 kc. A sharp mill can 
be obtained at any frequency from 100 
cps. to 50 kc-. manufacturer sa;s. .ad- 
dress: 580 Massachusetts Avc., Cam- 
bridge 39, Mass. 

• D.C. Power Supply, for converting 
1 1 5-v., 60-cps. power to 1.2 to 30 v. d.c., 
uses magnetic amplificts to hold output 
voltage constant to within 1% from no 
load to full load with a 10% variation 
of a.c. line voltage, according to its 



iiiaiiufjctiuet, Inet, Inc. Called Magni- 
Volt, the device is reported to have less 
than 1% rms. ripple and a regulation 
response better than 0.2 seconds under 
extreitie load conditions, .-\ddress; 8635 
S. Main St.. Los Angeles 3, Calif. 

• Noise and Field Meter. Model NF- 
105, commercial equivalent of the mili- 
tary AN/URM-7, can be used for noise 
and field intensity mcasurcinents in the 
frequency range of 20 to 1.000 me., as 
well as perfonning as a standard impulse 
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CORNELIUS PNEUMATIC SYSTEMS 

Contribute to the Outstanding Success of 


MCDONNELL 


McDonnell has beenusing 
Cornelius Air Compressors 
on all production airplanes FIGHTERS 

since 1948. Constant use. 

month after month, demonstrates the reliability of Cornelius 
products. Since 1942 Cornelius has built thousands of high 
pressure air compressors for 
the leading aircraft manu- 
facturers, Navy and Air 
Force. Profit from this ex- 
perience-write to us about 
your pneumatic equipment 
requirements. 


mm 



AIRCAAFT PNEUMATIC SYSTEMS 


noise somcc and sensitive vacuum-tube 
'.oltmctcr. Mamifuctiitcd by Empire 
Devices Products Co., the device has a 
single tuning knob for quick frc(|uency 
scanning and J built-in regulated power 
supply. Address: 5S1S Bell Bh d . Bav- 
side61,N. Y. 

• Power Amidificr, Model B. will deliver 
6.2S watts (into a 100-ohm load) when 
driven by a 10-v. signal from a low- 
lc\ el signal gencnitor. Device has essen- 



tially a flat response from 0 to 20,000 
tps., according to nianiif.ietutcr. Ad- 
dress: Southwestern Industrial Elec- 
troiiies Co,, P.O. Box H058, Houston 
19, Tex. 

• Variable linpedanee Rh' Vathneter, 
Model 141. for rapid power nicasurc- 
iiients in the frequency range of 2 to 
40 me. lias been antionnccd by Sierra 
Electronic Corp. Resistance term of 
device’s input impedance can be varied 
between 5 and 500 ohms; reactive term 
can be adjusted between plus and minus 
250 ohms. Impedance can be set to 
an accuracy of 5% and power measure- 
ment accuracy is 10%, manufacturer 
says. Device can handle up to 250 watts 
of power. Address: 1049 Brittan Avc., 
San Carlos 2, Calif. 



Old and New 


New M-II po«a transistor, rated at 20 
watts, is shown alongside vacoum tube of 
comparable rating bv Dr. Fiiiu J. Larsen, 
rcsearcJi director at SlinocapoUs-HoDeywell, 
New pow-cr transistor, w-hich is being used 
in a piotots-pc of a transistorized aircraft 
fuel gage, is not yet in commercial pio- 
diictioa, M-H sajs. New M-H dcvclopmcnl 
opens many new fields for transistor use. 
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h'rlle for complert opplicaikm data. 

HARTWELL 

AVIAflON SUPPLY COMPANY 

Mami/ttcturers of Aircraft Flush Larches 
and Hinges. Finings and Cable Terminals. 

B?«n J o'ffiMVw'thWo,’ Ka«*i** 


New De>irev«i Cheek 
Transient Data 

Nrw oscilloscopes and osciUugcapIis 
for displaying and recording a variety 
of transient phenomena have recently 
been announced by several manufac- 
turers. The new devices are; 

• Five-Channel Scope, for simultaneous 
measurement of five different mechani- 
cal vibrations at frequencies up to !00 
he. has been developed bv Franklin 


Flcctronics, Inc. Oscilloscope has five 
CRTs and push-pull amplifiers for each 
channel capable of accepting strain gage 
signals. Response is flat to ko., com- 
pany says. All five CRTs can be photo- 
graphed on a single ?5 mm film; a neon 
market light provides a time base ref- 
erence, (Franklin Electronics, Inc,, 415 
West Pike St., Philadelphia 40, Pa.) 

■ Multi-Trace Oscillograph, capable of 
iccording 50 active data traces at input 
frequencies up to 3.000 cps. on a 12-in. 
paper or film has been announced bv 
Cnnsolidated Engineering Cotp. Re- 


Marconi SelLs VOR to Switzerland 


(McCraw-fJill World News) 

London— Marconi Wireless Ltd. has 
announced the sale of the first British- 
built VOR (omnirange) installation to 
Switzerland and may soon be able to 
announce the sale of six or seven VORs 
to Britain’s Ministry of Civil Aviation 
for installation in the U.K. 

.-\nothor sign that VOR prospects in 
Europe are looking up is the report 
that British Overseas Airways Corp, is 
considering the installation of approxi- 
mately 20 VORs along its Comet routes 
to Jofiannesburg and Singapore, A re- 
port recommending this action fol- 
lowed extensive tests bv de Havilland 
Aircraft Co. and BOAC. 

► CAA Helps— Growing interest in 
\'OR is attrinuted in no small part to 
the good "salesmanship" of a small 
group of U. S. Civil Aeronautics Ad- 
ministration men in London who 
helped Marconi test its prototype VOR 
installation and demonstrate it to the 
Swiss authorities. CAA men also 
worked on the DH-BOAC omnirange 
study. 


For the past two scats, two U.S.- 
built ^'OR5 have been on loan from 
CAA to Britain's MCA, with CAA 
personnel training MCA people in tlie 
equipment’s operation and mainte- 

llic Swiss arc tcpotfcdlv planning 
to install their VOR at Zurich and 
arc said to be considering the purchase 
of a second unit, to be sit^ on a 
mountain-top intersection of main air 
routes over Switzerland- The proposed 
site is to be studied further when the 
snows melt next spring- 
► Marconi Entrance— Marconi entered 
the VOR business two years ago, fol- 
lowing a teclinical interchange agree- 
ment with Radio Corp. of America- 

Major European competitor for the 
VOR market is C. Lorenz of Germany, 
which lias had several VORs working 

TTic Lorenz omnirange, which re- 
portedly uses a rotating dipole antenna, 
sells for about $33,000- Marconi, 
which uses a non-rotating antenna 
(goniometer-fed), like most U. S. omni- 
ranges, sells for around $45,000. 
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INSTRUMENTS HAVE A RECORD OF 
TOP PERFORMANCE IN TOP AIRCRAFT 


Revere control instruraents hove shared the responsibility 
and achievemerls of the aircraft industry since 1 939 with 
years of dependable performance under all types of 
weather conditions. Today Revere is recognized as one of 
the foremost producers of precision instruments. You’ll 
find them instolled in many world-fomous oirplones. 


Extensive research and development focilifies coupled 
with precision production methods contribute immeasur- 
obly to Revere’s reputation for highest ouolity control 
insirumenis. Contact Revere’s field engineering deportment 
today. Let qualified engineers assist you with your liquid 
or electro-mechonicol control problems . . . 





Wliprrvpr In thn worlil you fly nn .in airlinnr 
(*r|ijipp<-J with a Hurl>cr-Cnlinan lemperaltire rtinlrol 
syslpin, you travel comfurlably. 

For example, from lake.ofl* in cold northern lali, 
tiiilex to londing at a distant desert field, the selected 
tahin temperature is carefully held to close limits. 
Or on a nonstop flight from California to New 
York . . , over various climate zones, climbing and 
letting down through changing temperature levels 
. . . quick, correct air conditioning adjustments are 
automatically made. 

Thai’s why you find Bcrbcr.CoImon temperature 
control svstems on so many airliners operating 
throughout the world. These precise-operating sys- 


tems are the result of nearly 20 years’ expcrleitee 
in caLin eomforl control. In fact, the early IKM 
was Barlter-Gdinan et]uip|>ed. 

Today Barber-Cadman Company ulTers coinplei.* 
coverage of the automatic tetnperalure conlrcd field; 
Cycling - - . full proportional . . . MicropuUe - . 

utive aircraft. All are individually engineered to 
meet the exact needs of the aircraft and the oper- 
ations to which they will be assigned. 

Whenever you have need for highly dependable 
temperature controls, consult Itarlier-Colman engi- 
neers for the system best suited to your particular 
application. 
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cording speeds of 0.1 to 100 iu./sec. art 
availahic tlirmigii tlie use of easily- 
changed gearing, company says. A 
■ jum|) so'ttch" permits a 10-fold in- 
crease in record speed witliout stopping 
the o.scillograpli. New Type 5-119 
oscillograph is arailabic for rmeiation 
from either 26 v. d.c. or Ilf v. a.c. 
Input signals wliuse frequency is 10 to 
500 ops. may be r iewed as wave forms 
on a ground-glass screen, to permit 
visual check of wave deflection and to 
assure proper adjustment of galvano- 
meter deflection. All operating controls, 
test circuits, and warning indications 
ate on the instrument's front panel. 
Weight is 145 lb. (Consolidated Engi- 
neering Corp., 300 N. Sierra Madtc 
Villa, Pasadena 8, Calif.) 

• Portable Oscilloscope, weighing only 
20 lb. and capable of operation from 
115 V., 50 to 1. 000 cps. power, has been 
announced bv DuMont Labs. Tlie new 
Tvpe 301A lias a band w idth of 10 cps. 
to 4 me. (20% down) and contains 
circuits for precision calibration of both 
time and amplitude, DuMont says. A 
three-inch rectangular CRT is used. Di- 
mensions are 91 x 61 x 16J in. (Du- 
Mont Laboratories. Inc., technical sales 
dept., 760 Bloomfield Ave., Clifton, 
N. J.) 
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► CAA InstalU Improved ILS-Sixty- 
two ILS installations have now been 
equipped with an improved "null refer- 
ence" glide slope antenna to reduce 
beam bending caused by snowfall, CAA 
reports. As much as two feet of snow 
on the ground will cause only 3 /lO deg. 
of beam bending, C.AA says. New an- 
tenna, developed bv CAA’s Technical 
Development & Evaluation Center at 
Indianapolis, also provides more uni- 
form beam thickness, regardless of ter- 
rain, CAA reports. Improved antenna 
is going in at all existing !LS sites when 
new tvpe transmitter and standby equip- 
ment are installed. 

► M-H Complete 40,000th Autopilot- 
Top Air Force officials were On hand 
recently when Minneapolis-Honeywell 
rolled the 40,000th automatic pilot off 
its production line in Minneapolis. 
M-H. which entered the autopilot field 
in 1941 with the Type C-1 used in 
B-17s and B-29s, says it has produced 
more autopilots than any other firm. 

► Aerial Camera Computers Ordered— 
'ITie Bill Jack Scientific Instrument Co. 
has received a $9-mi!lion order for aerial 
camera computers. The devices ate de- 
.signed to compute plane's ground speed 
so camera’s strip film can be moved at 
same speed to prevent image blurring. 
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Engineers -look before you leap! 




PRODUCTION 



How Mammoth Plastic Radome Is Made 




'I'iiu liugc iize ii rcinCotced plastic 
bttiicturc can take in a modem air- 
craft application is dramatically illus- 
trated in tlic belly radmnc on' Lock- 
liced's Super Connie picket plane now 
in production for the Air horce (RC- 
121C) and the Navy (WV-2). 

► Giant Dome— Probably, the largest 
plastic structure ever built, this 20-ft.- 
wide bv 6-ft.-dccp belly radome 
stretches 50 ft- along the bottom of the 
htsclagc- It is complemented by an 
S-ft. high radar antenna bousing atop 
the fuscUige. Both structures are built 
b\ Zenith Plastics Co., Gardena, Calif-, 
a large-scale producer of reinforced 
plastic parts for many militaiv aircraft 
(.\viATiON \\ ei:k June 15, p.'45). 

Published for the 6rst time, here arc 
details and closeup photos of the belly 
installation and huge tooling needed- 

► Maketijs, Side Details— The large plas- 
tic structure is made in half sections 
to facilitate handling and installation. 
Bolts along the longitudinal centerline 
are used for joining the two portions- 
Matcrial is a polyester resin-fibrons glass 
cloth laminate over a nylon-phenolic 
honeycomb. 

front half of the radome is protected 
by a rain-erosion coating, embodying 
a Neoprene compciimd, which is sprayed 
os’cr the reinforced plastic skin. The 
row of bolts along the centerline split 
shows clearly against the dark area of 

► Back and Side— ,\ft portion of tire 
plastic structure carries no protective 
coating, is light gray in color. A large 
rectangular access plate on the surface 
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control is the vital eUinent 

Recognizing that in the operation of any adrplane oi' 
helicopter "Control is the Vital Element" Adel 
has centered its design and fabrication around this 
all-important factor. 

As manufacturer's of Aircraft Hydraulic and 
Pneumatic Control Equipment, Heater, Anti-Icing 
and Fuel System Equipment and Engine Accessories, 
Adel is helping to make the aircraft of 
American manufacturers safer, more dependable and 
more efficient under any and all conditions. 


ADEL equipment is first choice in the aircraft industry. 


High pressure, motor driven hydraulic pump for a 
current aircraft application- Requires 25% less 
amperage and effects a weight reduction of over 30%. 
Another aircraft accessoi-y providing better 
performance when completely engineered by Adel, 


A DIVISION OF CENERAl METAIS CORPORATION 




CANADAi I 



THAT 

loMEIS fool costs 

SoMione 

V BRAND 

ChoclK 



j 


Individually tested <or accuracy. 

The result . ■ . trouble free performance . . . 
long life. .. endurance under hard wear. 
Order fretn your Industrial Distributor. 


SUPREME PRODUCTS, INC. 

the chuck that lives up to its name . . . SUPREME 



fncilititcs ground inspection of the 
rndar equipment enelosed by structure. 

A cutout in tlic aft half of the dome 
provides room for pas-sage of the air- 
craft’s wing flaps. Edge of the dome 
carries three metal attachment fitting 
for securing the structure to the aircraft. 
Small holes near the skin's edge accom- 
modate pipe lines extending through 
the radome wall. 

► Mold Ualvcs-Mold for each half of 
the belly radome is a inassisc loot 
ncigliing about fi'c tons. ’Ilic mohl 

n et comprises an ahimimiin shell 
cxI by shell of reinforced plastic. 
By a metal spray process the alu- 
iiiinura is deposited to desired thickness 
DU a male (orm which has the exact 
contour of the finished radome. This 
metal shell is then backed with the 
plastic shell which has the mold-sup- 
porting substructure bonded to it with 
resin-impregnated cloth. 

After the backing shell has been 
completely cured, tlie original form is 
. removed and tlie aluininnm facing is 

I \\'ith the radome material in place, 
I tlie mold and its supporting struchite 
are wliceled into a large oven wlicre 
heat plus application of pressure 
through vacuum results in the forming 
and curing of the part. 

A considerable number of tliese giant 
rndomes already has been made by 
/.cnitli and approved for use after elec- 
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From the moment an airliner's propellers bite the air — 

to the time hours later when their thundering engines are cut. 

oil fights a constant battle against damaging heat and friction. A n engine's 

performance is only as reliable as the oil that lubricates it. 

To maintain their reputation for dependability, the top airlines in the nation 
specify the very best in Aircraft Oils. Today, more than 45% of the oil 
used by major scheduled airlines in the U. S, is supplied by Sinclair, 

There is no better proof of dependabilily. 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales 
600 Fifth Avenue, New York 20. N.Y. 



An industry whose tremendous growth has 
forced the continued expansion of the manu- 
facturing facilities of many companies to feed 
this great industry's carnivorous appetite for 
production. 

began to produce precision parts for the 
aviation industry in 1933. 

Todoy, twenty years later, we find ourselves 
continuing to increase our physical plont in 
order to gain the production capacity we 
need to consistently produce quolity precision 

The manufacturing Facilities of IGW at Indianapolis 


INDIANA GEAR 


EQUIPMENT 


Sabena Banks on Helicopter’s Promise 


Fixed-wing operations 
benefit from copters as 
downlowii-to-downtown 
service cuts travel time. 


By George L. ClirUlian 

Bnisscls-Bclgiiiiii’s national airline is 
cclcbratiiig its tliirtictli annivcrsars tliis 
rear witli important strides forward in 
the fields of equipment and dcvclop- 

► First Cojjtor Service— Sabena (Socictc 
.Anonynic Beige d’Fxploitation dc la 
Nasigatioii Aericnne), lias taken de- 
livery of tsvo Sikorsky S-55 iielicopters 
witli wliich it iias inaugurated flic 
world's first international passenger 
helicopter service. Already connecting 
eight cities in four countries and fil ing 
some 1,400 rnilcs a day, tlie service'lias 
proved so popular that the airline has 
iiad requests to bring its helicopters to 
si.e Belgian, four Dutch, three German 
and one new French toivn. And after 
only two months of operation, tlic two 
S-55s have carried over 5,000 passen- 
gers. Two more S-55s are on orda. 

Sabena will not deny the possibility 
of placing orders for Sikorsky's large 
twin-engine S-56 helicopter now near- 
ing completion. The commercial I'er- 
sion of the S-56 will have accommoda- 
tions for 35 passengers and a crew of 
two under short-haul conditions, ac- 
cording to United Aircraft Corp. Ihis 
will include allowance of 35 lb. of hag- 
gage jjcr passenger (AviAitox \\'rt;u 
Xov, 50, p. II). 

► DC-6 Service— Six iicwlv ddiicrcd 
Douglas DC-f)Bs liave enabled tlie air- 
line to offer both liigli-dcnsitv touri.it 
(72-passengcr) and de luxe "Roval Sa- 
bena” (28-passenger) service across the 
Atlantic. 

Operationally, Sabena is tlic first 
tnins-.\tlantic carrier to inaugurate di- 
rect. nonstop service from New York 
to hfanclicster. Inib of England's highly 
industrialized Midlands. The acquisi- 
tion of the DC-6Bs released the airline’s 
DC-6s for tourist-class service to Leo- 
poldville, c.ipifcil of Belgium’s Congo 

► On tiie Ground- Sabena’s ground fa- 
cilities at Brussels are growing under a 
vast expansion program. At Melsbroek 
National Airport, the line’s ultra-mod- 
em overhaul and maintenance facilities 
ivill be enlarged with the erection of 
additional shops and hangars. 

Downtown, Sabena’s superb, S3-inil- 



S-55 ROTOCRATI' TEAM UP with fixed-wing uiTcnft in Sabeoa’s operations. 



COPIER LANDING platforms adj.scent to airliner area save time at Mclibruck. 
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lion air terminus is nearing completion. 
'I'he modern, six-storv structure, wliicli 
faces Brussels’ Central Railroad Station, 
will feature direct, nonstop rail service 
to Mclsbroel; Airport- The !3-ininute 
tide will operate eserv quarter of an 
hour. Furthermore, helicopter-conscious 
Sabena had the building stressed to 
provide rooftop landing facilities for 
machines weighing up to 13 tons. 

► The Key— Wry so much emphasis on 
helicopters, especially by such a rela- 
tir’elv small airline? A quick glance at 
a map of Western Europe supplies the 
.mswer. In a circle centered on Brussels, 
with a radius of slightly over 200 niiles, 
live about lialf as many people as in 


the entire U. S.— about 75 million. Yet, 
in that densely populated area there are 
only five major airports: London, Paris, 
Brussels. Amsterdam and Frankfurt. 
Brussels is approximately at the geo- 
graphical hub of these centers. 

So the egg-beater emerges as sort of 
an uglv duckling, unloveh and uneco- 
nomical to operate at first, but promis- 
ing a beautifully profitable future when 
larger and faster machines become avail- 
abfe. They will soon be available-some 
having flown or being well along in 
prototype construction today. 

Sabena is already well along w ith the 
problem of ironing out the iiiaiiv opera- 
tional wrinkles which incs'itably beset 


Its untried type of rotary-wing flying at 
the outset, fey the time the big ma- 
chines become available, the carrier will 
ha\c .1 substantial backlog of opera- 
tional cxpcricncc- 

.\iisdiiie N'emiciiwe. Sabena’s vice 
president-operations (and holder of the 
first hclicopEer license issued to a Bel- 
gian) cites the advantage of a heli- 
copter's abilih- to sasc time in the 
thickh-pcoplcd -lOO-inilc circle sur- 
rounding Brussels by limdiiig in dosvn- 
town areas. 

► Slower but Faster— Sabena officials 
lias’C evolved a new dimension in meas- 
uring flight times. When speaking of 
hclico|)tcfs, they do not confine them- 
seh'cs to phrases such as "takcoff-to- 
touchdomi.” or "block-to-block.” Ibc 
new tcmi "downtowii-to-downtown" 
has emerged- 

Ilcre is how the 90-mpb. S-33 stacks 
up against the 270-iiipli. Convair 2-40. 
both of which Sabena operates on the 
120-mile run from Brussels to Cologne, 
on a downtown-to-downtown basis: 

• Rotary-wing machine time, 

including hvo intermedi- 
ate stops l;-40 hr. 

• Fixed-sving machine, non- 

stop— Downtouii Brussels 
to airport 0:33 hr. 

Flight time (block-to-block) . 1 ;00 hr. 

Airport to downtown Co- 
logne 1:05 hr. 

Total time for fixed-wing. 2;40 hr. 

So, in spite of being onlv one-third 
as fast as the Convair. the lumbering 
egg-beater slices almost a third of tire 
total downtown-to-downtown time from 
the Conwiir’s schedule. 

Fastest express train time is 5:30. 
Cost of flying is approximatclv equal 
to first-class train fare. 

► Tlircc Jobs in Future— \'ctnicuwc 
foresees these three tasks for the heli- 
copter of the future flsins in wliat he 
calls "the best part of tlic world for 
rotary-wing operation." 

• Link cities which, to date, have bad 
to rely on surface transportation. 

• Replace fixed-wing aircraft on short 

• Feed passengers to fixed-wing aircraft 
at major airports. This function can 
also be tevased by timing helicopter 
departures so that passengers arriving on 
fixed-wing aircraft may continue to 
destination on the helicopters. This last 
feature is .in important means of 
justifying the high cost of helicopter 
operation, since it has alteadv teen 
demonstrated during Sabena's brief ex- 
perience with the machines, that they 
do bring passengers to airplanes who 
otherwise would have traveled via sur- 

► Now I-osing Money — I- Naomc. Ver- 
nieuwe's assistant, told Avi.sxroN Week 
that helicopter operation would really 
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These Kodagraph Autopositive Intermediates 




You're looking behind the scenes at the .American Loco- 
motive Company, Ordnance Division, Schenectady, New 
York. 

The prints you see streaming from the processing ina- 
chiiie are positive photographic reproductions of M-47 tank 
drawings. They’re produced without a negative step . . . 
and under ordinary room light. 

This fast, low-cost operation enables the Ordnance Divi- 
sion to protect thousands of -\I47 drawings against expen- 
sive wear and tear. For the drawings are filed away after 
the .Autopositives are made. Then, because the engineering 
department of the Ordnance Division holds the design con- 
tract for the M4T, these highly legible and durable inter- 
mediates are used to produce all the quantity prints 
required by the 29 maniifaehuers and government agencies 
involved in the distribution of engineeriitg changes on the 
M47 tank. 



These Kodagraph Autopositive intermediates, used in place 
of the valuable original drawings, produce shaiqi, legible 
blueprints or direct-process prints lime after time. Their 
dense photographic black b’nes — on an evenly traivsliicent 
paper base— will not smear or lose density . . . which sim- 
plifies print production and eliminates reading errors and 
bottlenecks all along the line. And another important point 
— Autopasitives are photo-lasting in the files. . .will not turn 
yellow or become brittle. 

Advantages which you will appreciate, too, in your own 
operations. And, remember, this is only pari of the Auto- 
positive story! 




"THE BIG NEW PLUS" 


learn hnw you, or your 
local blueprinter, can proc 
tills unique photographic 
intermediate paper at low 

liieiif; how it is used to 
reclaim drawings . . . speed 
design changes in thousands 
of drafting rooms. 


in engineering drawing repreductien 

MAIL COUPON TODAY 



EASTMAN KODAK COMPANY 
Industrial Photographic Divisio 

Centieiiieo: Please send me a copy of 


Rochester 4, New York 




come into its own wlien krger mncliiiics 
Ijecnmc aviiilablc. 

He conceded tliat SalK.ia w.is suffer- 
ing a loss on its S-5? operation- But 
lie suggested that tlic financial loss be- 
ing incurred today might sscll pay off 
tnnionow in service rendered and oper- 
ational experienced gained. Moreover, 
the cost of S-55s is not exorbitant, 
nor is the loss they arc incurring beyond 


► What Sabena Wants-Satwna spokes- 
men outlined their needs for a profit- 
able helicopter; 

• Twin engines with single-engine 
petfonnaiicc for safety. This will also 
pennit night flvhig ' and instrument 




icithcr of wliich a 


pennitted for passenger flying. All 
flights are restricted to davliglit, Vh'R 
operations- By making a nelicopter 
capable of operating at niglit and during 
bad weather, its utilization will ob- 
s’iously be increased considerably. This, 
in turn, will contribute substantially to 
entling tlie machines’ operating cost. 

• Korty-passengee capacits' to provide 
siifficienit seating for economical loads 
and mass transportation. 

• Fore-and-aft entry and exit to pCTinit 
speedy passenger loading and tmload- 
ing. Sucli an arrangement svould permit 
passengers to disembark at one end of 
the machine while others board at tire 
otlier. This simultaneous loading and 
unloading would be a big help in ac- 
complishing a "must" in helicopter 
operation-minimum ground time. 

Right now, Sabena allows three 
minutes for its helicopter stops. A ride 
from downtown Brussels’ lieliport at 
Alice Verto to Melsbroek Aitport 
proved the carrier sticks rigidly to 
schedule. And in this case, even in 
spite of heavy tain. 

Sabena insists that future helicopters 
it buys be able to land in existing 
heliports, which measure about 500 ft. 
square. With such machines, capable 
of cruising at 125-150 inpli., and oper- 
ating from downtown locations, tlie air- 
line's officials beliei’e that the future 
of helicopters in their area is almost 


Copter Operations 

Here is an Outline of the helicopter 
service Sabena is ciirrentlv operating 
with its S-55s between eight cities in 
Belgium, France, Holland and West 
Germany. Here also arc some of the 
problems, some of their solutions and 
some of the findings of Sabena’s in- 
ternational passenger helicopter service. 
► From Mail to Passengers— Sabena has 
been flying the mail in Belgium witli 
first two, then three Bell 47-Dl heli- 
copters for the last three years- So it 
was only natural to start the S-55s off 
as mail carriers shortly after their arrival. 

S-SS mail service was started on Aug. 
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Remote electrical control opens or closes this 
new Fuel Shut-Off Valve in one second. Actu- 
ated by pump pressure, it provides high flow 
rate with low pressure drop by use of a single 
poppet fastened to a flexible Teflon diaphragm. 
Specifically designed for turbojet engine after- 
burner and rocket fuel feed systems, the valve 
is normally installed downstream from the 
pump. It has no close-fitting parts — handles 
unfiltered fuel acceptable to the pump. Aro- 
matics in aircraft fuels do not affect the parts, 
and most rocket fuels do not corrode them. 

In operation, fuel at pump pressure enters a 
chamber above the valve diaphragm through a 
filtered inlet bleed passage. Connecting the 
chamber to the downstream side of the dia- 
phragm is an outlet bleed passage which closes 
when a solenoid is de-energized. Thus fuel pres- 
sure in the chamber holds the valve member in 


closed position. Energizing the solenoid reverses 
the action — holds the valve open. DC power 
failure closes the valve — operation is fail-safe. 
If desired, an alternate configuration provides 
for opening the valve should power fail. 

Integral legs permit mounting to the structure 
and allow adequate work area for attaching pip- 
ing flanges. 

SPECIFICATIONS; Type 141 RL8 Fuel Shuit-OfI Valve 
RATEO FLOW; 12,000 Ibs./hr. at 15 pai drop. Valve size may tie 
scaled for larger or smaller flow rstes, as required. PRESSURE; 
600 psi maximum. OPERATING PRESSURE; 2.5 psi minimum. 
OPERATING SPEED; 1 Second opening; 1 second closing. TEM- 
PERATURE; Minus 65‘ F. to plus 300' F. POWER SUPPLY: 17-30 
volts DC, 1 ampere maximum. MATERIALS: Housing: Aluminum 
alloy. Diaphragm and Seals. Teflon. Valve Members and all other 
parts: Stsinless steel. CONNECTOR: AN3102A-10SL4P. PIPE 
CONNECTIONS: AND10086-20 flange fittings. OVERALL DIMEN- 
SIONS: Height 4-21/32". Width 6-11/32". Length 5-13/32". 
WEIGHT: 3-1/2 lbs. 


MANNING, MAXWELL & MOORE, INC. 



AIRCRAFT PRODUCTS DIVISION • STRATFORD, CONN. • INGLEWOOD, CALIF. 

OUR AIRCRAFT PROOUQS INClUOEi TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS • ELECTRONIC AMPLIFIERS 
PRESSURE SWITCHES FOR ROCKETS. JET ENGINE AND AIRFRAME APPLICATIONS • PRESSURE GAUGES 
THERMOCOUPLES > HYDRAULIC VALVES • JET ENGINE AFTERBURNER CONTROL SYSTEMS. 






5, passcngi-r scnice was initiated sliortly 
tlicrcjfter. on Sept. 1 . 

Ill tluce iiioiitlis of opcrdtiiig the 
S-35s, Siibciiii lij.s licen able to rack 
up tliese opcnition.il statistics with only 
two machines; 

• UtilKation-6;4; hr. per clay, (Udi- 
coptcis arc opeiatcd only doting dav- 
light hours— 7 am. to 7 pm. during the 
summer and 8 am. to 4;30 pm. during 
the winter, making this a relatively high 
figure.) 

• Mileage-1,400 scheduled miles a day. 
In tlie three months of operation, the 
S-55s made only one unscheduled land- 
ing when a suddenly lowering ceiling 
forced a machine to land in an open 
field. No damage resulted. ( This period 
includes foggy October.) 

• Load factor— 76.9%. Sabena thinks 
this is reniarkablj- high considering the 
newness and uniqueness of the service. 
Ihe 76.9% figure is calculated on the 
basis of 100% load factor equaling 
seven scats. Although the helicopters 
ate equipped to carry eight, baggage 
usually precludes carrying a full pas- 
senger load. 

• Regularity-S7.9%. lliis figure is 
somewhat low because Sabena eurrcntlv 
has only two machines operating, [f 
one has to go in fur maintenance, 
certain seiicdiflcs would almost inevit- 
ably have to be canceled. And bad 
weather also plays an important part 
in keeping regularity down. W'hcn all 
four S-55s ate openifiiig. Sabena officials 
arc confident tliaf they will be able to 
improve considerably on the regularity 

• Schedule— llitcc trips a day from 
Btiissel.s to Antwerp and Rotterdam; 
tuo round trips, Brnssels-Lillc; one cir- 
cuit, Brussels, Liege, Maastricht. Bras- 
scls; one trip, Brussels to Liege. Co- 
logne, Bonn and return via Nfaastricht. 
All fliglits arc flosvii daily except Sun- 

Sabena enjovs cabotage rights within 
GeriiiaHy, allowing the carrier to trans- 
port passengers between the German 
cities of Cologne and Bonn. It also 
has f ifth rrecdom rights between Hol- 
land and Germanv, meaning that it, 
a foreign company, may transport pas- 
sengers between the German cities of 
Cologne and Bonn and the Dutch town 
of hfaastricht. 

► How They Operate— -All S-55 opera- 
tion is davlight VFR, 

Visibility limits are 300 ft. and half 
a mile when flying over open country 
and 400 ft. and lialf a mile when oper- 
ating over built-up areas. 

flying into and out of cities, 
helicopters follow open areas so that 
pilot is always in a position to land 
his machine in a safe spot in case of 
trouble. 

Through cooperation with the gov- 
ernments of the various countries being 
served, Sabena was able to cut out all 
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AIR TURBINE _ 

/Icceisot/ 

and 

THRUST 

comROis 

of advanced design 


marquanit air turbine accessory 
drives and thrust controls for 
missile and aircraft power 
plants are the outgrowth of 
more than 8 years of reseorch 
and development. 



40 HP turbine driven unit, 
supplying electricity and 
hydroulic power. 


Advanced design fuel 
nozzle for ramjets and 
afterburners. 


maniuanit , pioneer in ramjet 
and afterburner reseorch and 
manufacture, has new engineer- 
ing manuals concerning these 
illustrated occessories. We'll 
be glad to send you a copy. 



50 HP turbine driven unit, 
supplying electricity ond 
hydraulic power, 






Compact, powerful, custom-built A.C. or D.C. 
motors for ELECTRONICS and ELECTRO-MECHANICS 




SABENA SPRAYS DDT in Congo witli 

l).t|)Ci\\ork connected with passcnicr 
iiianitests, embarkation and disembarka- 
tion forms, etc. Pilot handies only one 
piece of paper, called a Loadshcct. This 
shmvs him number of passengers and 
their destination, available payload, fuel 
load and the like, 

nights are operated without a co- 
pilot or flight attendant. However, pas- 
sengers are not completely isolated from 
the pilot. A telqjfionc is provided in 
the cabin, on the right side next to 
the loading door, with which the pas- 
sengers mav talk to the captain. 

Sabena says the phone is very popu- 
lar. Customers use it constantlv to ask 
pilots questions about the countryside 
or about the machine. And in at least 
one case, it proved to be useful too. 
Due to an cnor on the Loadsheet, a 

E ilot was overflying a Stop, thinking 
e had nobody to disembark there. The 
passenger, noticing that his destination 
was receding in tlie distance, advised 
the pilot of his error. The helicopter 
was promptly turned around and the 
passenger "let off at his proper dcstina- 

Radio communications is a problem. 
The Belgian Civil Aeronautics .Ad- 
ministration, RVA (Regie dcs Voies 
Aeriennes), controls all radio communi- 
cations. Sabena cannot have a company 
transmitter with which to keep in direct 
contact with its helicopters. All mes- 
sages have to be relayed through the 
control tenser. 

All heliports are linked by teletype 
to transmit load messages. 

► Inside the S-55-Mr. A. Adam, Sa- 
bena's engineer in charge of helicopters, 
showed off these feahtres of one of 
Iris company’s S-?$s undergoing a cheek 
in its hangar at Mclsbroek. 

• Seats. Tbc eight seats in the S-S5 
were designed and manufactured by Sa- 
bena in their o«n shops. Feature is 
extreme lightness- Made of chrome- 
molybdenum, stainless steel tubing 


framework with padding and plastic 
covering, the scah weigh in at about 
M lb. each. Each is stressed for -IIG 
downward thrust, and 2G each for up- 
ward, foraard or rearward force. 

All seat backs are hinged to fold 
flat and parallel with the seats proper. 
These are the advantages; Folding the 
backs of the three rear, forrv-ard-faciirg 
scats allows access, through zippered 
panels, into the rear fuselage of the 
machittc. Two middle, fonvard-facing 
seats' backs fold to allow easier access 
and exit to and from the rear seats- 
Threc forward, teat-facing seats’ backs 
fold to allow passengers to store their 
baggage in the space behveen seats 
and bulkhead. 

• Panel. Sabena installed a cloth panel 
across the upper, fonvard portion of 
the cabin for the dual purpose of 
hiding the pilot's legs (for esthetic 
purposes) and bettering the cabin’s 
soundproofing. Panel accomplished the 
first goal, failed in the second. 

• Rug. A good, thick rug on the floor 
of the cabin is lined on the under side 
with a i-in. sheet of rubber. Purpose 
is to reduce noise and foot vibration 
during flight. 

• Phone. The telephone installed in 
the cabin to allow passengers to con- 
verse with the pilot is proving to be 
so popular that Sabena is going to put 
another one on the opposite wall of 
the cabin. 

Original installation used an aircraft 
type of liandsct on which a button had 
to bo pushed each time the passenger 
wanted to contact the pilot. This was 
too difficult for the average customer 
and the setup was changed this way: 
lifting receiver from cradle actuates a 
microswitch which lights a light in the 
cockpit and simultaneously connects 
the phone to the pilot's jack box. If 
not otherwise engaged in conversation, 
pilot may select the "Cabin" position 
on the jack box and talk to the pas- 



for temperature testing 
in the loborotory 
or in the plane. .. 



MOSEL 23B, led above, hei luoa lype 



STANDARD RANOBS — An UoUeU 



THE LEWIS 
ENGINEERINO CO. 

Moovtoefurefs et C.niprefa Te/nperadir. 
WAUOATUCK, CONNECTICUT . 


AVIATION WEEK, December 7, 1953 



AN 


J M PO RTA NT 


NEW GEOMETRY FOR 



ANGERS 


As ihc pcrfcmaacc ceiling of moUcrnMircraft continues to rise, 
extremes of teiaperaturc and pressure i^heat generating and in heat exchange 
equipment crem new and cbaliengin^/oMeois. 

Today’s erafhasis on heat transfer gives particular significance to 

Janilrol's ni^t recent advance in ihij field: a new type of “dimpic plate" construction 
efficiency, saves weifttf increases strenglh, simplifies manifolding, 
and opcny.i whole new geometry ofBBBgn. 

^leie heat exchanger can jfow, in effect, be laminated from identical, 

r-jifn stampings like that show* above. The sheets are welded in pairs, face to face, 
■ { continuous passages for »w of air or liquid— each passage being 
^t angles to the next, and alAassages manifolded in a simple economical design, 
indentations increase rigiditjof the assembly, facilitate fabrication, and 

... .! — accelerate heatfcransler by creating a desirable turbulence in the flow. 


74 




lamination technique permits enve- 
practically without limit. Now, a high 
t exchange system can be squeezed into spaces 
usabTe, and duct or piping connections grenlly 


exchanger problems involve increasingly 
high pressures, or special space 
you’ll do well to investigate this new Janiirol 
In tact, whatever your aircraft combustion 
your Janiirol representative can place at your 
I Janitrol's thirty-seven years' experience in Ihc manu- 
of combustion equipment. 


Noiioiiol Sales, Engineering. ProJudion H eadquaners, 
400 Dublin Avenue. Columbia lb. Ohio 
Disirici Engineering Offices: 

New York. 225 Broadway 
Wusbingwn. D.C.. 4650 Easi-H'esi Highway 
Kansas Cily. 2201 Grand Avenue 
Ft. Worth. 2509 West Berry Street 
Hollywood, California. 7046 Hollywood Boulevard 
Columbus, Ohio, 400 Dublin Avenue 
Executive Offices: 

2375 Dorr Street, Toledo ! , Ohio 


AI1ICR4FT-AUT0M0TIVE DIVISION, SURFACE COMBUSTION CORPORATION 


TOLEDO 1, OHIO 



Testing the J-47 Jet Engine 
with Greer Eqnipment 



Anolher lest cell for checl.lng jet engines. 
General Electric test standards are among the 


Cteer test machines used 
to maintain high quality 
eentrel at GE engine plant 

Why does General Electric use 
Greer test machines in checking 
the J-47 engine? Is it Greer accu- 
racy? Dependability? Experience? 
It's all of these, of course, and more. 
Greer points to an uncqu.tled record 
for sers’ice to the industry; a repu- 

satisfaction: a list of customers 
reading like a “Who’s Who" of the 
aviation world. 



Greer Hydranlics Inc. 4S4 Eighteenth Street, Brooklyn IS, New Torb 



seii|cr. Passtiigcr plioiic ciicuit is in 
parallel with the helicopter's VIIF re- 
ception circuit so it the tower calls 
the pilot while he is talking to a p.is- 
scngcr. he can hear tlic tower and cut 
the passenger off. 

► Mechanical Outlook— Adam said that 
he had had very little trouble with 
cither the S-5fs or 47-Dls- 

Conccniing the S-55s (the two ma- 
chines had accumulated >50 and 590 
hr. respcctis’cly at the lime of this 
writing), he said one of the nice fea- 
tures of the machine w-as the acecsst- 
hility of most of the engine accessories 
such as magnctocs. carburetor ami 

But the fuel pump is extremely diffi- 
cult to remose, as is the ignition 
harness. Sabena is undertaking a modi- 
fication to simplify replacement of the 
latter. 

Sabena has installed all modifications 
required by the U. S. Civii Aeronautics 
.Administration, 'i hese include a three- 
zone fire detection system (rear zone- 
electrical and hc-.iting; engine zone 
one— cylinder section: ami engine zone 
i-accesso;v section); and positive 
in door lock controlled from the 
cockpit, which prevents the door from 
being opened until pilot actuates a 
release. 

A consideration on the S-35s is main 
ator clutch wear which requires clutch 
ning replacement e\cn’ 200-250 ht- 
Chitch lining has tendenev to wear 
neveniy, causing vibration. Only rem- 
dies arc to rebalance the component 
t replace it, A clutch change means 
pulling the engine, according to Adam. 
Removing an engine and replacin| it 
takes two hours elapsed time (eight 
man-hours), he added. 

The three Bells also give v 


mibie. Adam said. Hie 


aachim 


which have accumulated 2,500, 2,300 
and 800 hr. respectively, arc used to 
fly the mail and for pilot training 
towards the S-35s. 

► Bus Operation— Sabena, like New 
5'ork Airways, who operate passenger 
helicopter service with Sikorsky S-33s 
between the three New York .airports, 
is trsing to simplify its helicopter serv- 
ice as much as possible and treat it 
much like a bus service. 

As mentioned earlier, paper work 
has been reduced to a minimum. All 
the pilot has to do is work with one. 
simple Loadshect. 

Passengers carry their own baggage 
on and off the helicopters. Baggage 
allowance is 10 kg, (22 lb.) pet pas- 
senger except for those transiting to 
fixed-wing aircraft where their heli- 
copter allowance is the same as that 
allowed on the airplane. Trans-.Atlantic 
passengers, for in.stancc. arc allowed 
ihe fun 50 kg. (66 lb.). 

One of the helicopter's eight setts 
is almost always blocked to assure 
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Without any doubt, Ihe fastest, piston- 
powered airliner — American Airlines' 
new DC-7 Flagship, could have been 
built (with some modification) without 
blind rivets. Cruising at 365 miles per 
hour in the quiet comfort of the luxuri- 
ous cabin, you, as one of the 60 passen- 
gers on the nation’s first nonslop trans- 
continental service, would never know 
the difference. 

Yet, Douglas engineers will tell you 
that the thousands of Cherry Blind 
Rivets used in (he DC-7 make it pos- 


qtherwise would be difficult or imprac- 


dynamic design which contributes to 
the high speed of the DC-7 stems from 
the use of Cherry Rivets in fastening 
components of control surfaces and 
other streamlined sections. 

The compact anti-icing units, the 
cabin heaters, the super air condition- 
ing system are designed to eliminate 
bulk and excess weight. They involve 
many blind spots which are inaccessible 
for conventional riveting. Cherry Rivets 
help make these installations quickly, 
securely — unit costs are reduced. 

Cherry Rivets arc installed by one 
man from one side of the work by a 
special gun which pulls the stem into 


the hollow shank — upsets the end on 
the blind side — firmly clinches the rivet 
in place — fills the hole — all in a split 
second. Bucking is eliminated. 

Cherry Rivets are but one group of 
the 10,000 types of fasteners and spe- 
cial cold'-formcd parts produced by 
Townsend in its several plants. As "The 
Fastening Authority,'' Townsend will 
help you speed produciion — produce 
better products — reduce costs by apply- 
ing ils method of manufacture to your 
fasteners and small parts. Special bul- 
letins describing Cherry Blind Rivets 
and other Townsend products and serv- 
ices arc yours for the asking. 



77 


EJI 


I 


AN Fittings 
Special Fittings 
Flexible Metal Hose 
Assemblies 
Silicone Rubber Hose 
Assemblies 

We will be pleosed to quote 
on all AN fittings anci special 
aircraft components. Write or 
phone for further information. 


AlRCRAPh 
WCRMPONmS 

D/visim 


DUNBAR KAPPLE Inc. 

I 406 N. R||Br St. Batavia, III. Phone BatH^ 5400 . 



room for baggage, especially when a 
sO-kg. load is anticipated. Passengers arc 
fignccd at a standard 75 kg. (lf>5 lb.) 
ICC men and 65 kg. (145 lb.) tor 

► Passenget Reaction— Sabciia lias been 
distributing questionnaires to all its 
helicopter passengers ever since tlie serv- 
ice began. Duration of the program will 
piobably be six months. Some of the 
questions asked ate: 

"If your journey tics up with a trip 
by plane, did the rapid and easy connec- 
tion afforded by the helicopter induct 
)Ou to make tlie plane fliglif? Have you 
already trasclcd by air? By plane? By 
liclicopter? Supposing you liad not trav- 
eled by helicopter, by what otlier means 
would you base made the same journey? 
Bv car? B\' train? Bv plane?” 

'Other questions: "fio vou think licli- 
coptcr travel is attractive? W'liy? Will 
you take the helicopter again for the 
same journey? \Vhy? Was tire journey 
on business? Prisatc? What do you 
suggest could be done to impror e the 

I'iiese are some of the reactions and 
findings tabulated by Sabena: 

Passenger response to the question- 
naires was excellent. Some 22% filled 
tlicm out as compared to only 6% for 
fixed-wing aircraft. 

Of the 1,600 passengers carried dui- 
iirg September, tlie first month of op 
eration, 85% were local passengers, 
traveling between cities, and 15% were 
transit passengers, using the helicopter 
to connect with a fixed-wing aircraft. It 
is intetesting to note that 10% of the 
transit passengers were "helicopter 
transits,” or passengers using one Itcii 
copter flight to catch another. 

When broken down by passenger oc- 
cupation, the statistics show this trend: 
Of transiting passengers, 64% ate 
traveling on business and 36% On pleas- 


Local passengers divide up 25% 
traveling otr business and 75% for 
pleasure, 

Of all passengers answering the ques- 
lionnaire, 39% had never flown before. 
-And of the 39%, 16% v 



► Noise Problem— Only compbint reg- 
istered against the helicopter was about 
the noise in the cabin-some 26% of 
the passengers found it disturbing. How- 
c\cr, as Sabena points out, there is not 
much tliat can be done about it, Prin- 
cipal culprit is file main rotor trails- 
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NEW CESSNA 170 -NEW LOW PRICE 


All- Metal — 4- Place — Now 

ONLY ^8295 

More Than Ever, Your Best Buy 
in the Low-Price Field! 

► Here it Is! AmeiHcs’s only 4-pUce, nJI- 
mctal airplane in the low-price field— 
the beautiful 1054 Cessna 170. Eleven nli-new 
fcatures. Cruises at over 120 tn.p.h.l Smooth, 
quiet 6-cy)iuder engine is highost-pow-ored in 
low-price field. Smart new interior and ex- 
terior colors and trim. More airplane than ever 




Ageless All-Metal 

the low-price field that offers you 
the strength and eufety of all-metal 




World’s Safest, Smoothest Landing Gear 



It "Flexes” To Absorb Shock 


Superimposed high-speed photographs show how Cesana's 
exclusive landing gear flexes upward and outward to 
absorb the shock of rough-field landings and take-offs, 
provides a smoother ride for passengers, reduces strain on 
all parts of tho airplane. No maintenance is required 
because there arc no moving parts to wear out For more 
iaformstion on Cessna airplanes, see nearest Cessna 
dealer (listed in yellow pages of telephone book) or write 
Cessna Aircraft Co., Dept. AW-12 , Wichita, Kansas. 
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This Lockheed special No. 725400 
is a special High heat ireaf cold 
headed boli wifh P.S.I. of 180,000 
fo 200,000, wifh a diameter of 
I %" af the shoulder and I |/g" dia. 
at the threaded section. Trie head 
is 12 point. The radius under the 
head and the threads are rolled 
after Heat Treat to control grain 
flow for strength. This bolt has a 
very high fatigue percentage. 
Ground before Heat Treat because 
of no decarburizaiion, thereby el- 
iminating surface strain. 


We manufacture large bolts 
from NAS 464-3 thrusixfeen 
AN 9 thru 16 ... AN 173 
thru 186 etc. 


The rivet shown is used on Jet 
after-burners where they must 
withstand extremely high tem- 
peratures. We manufacture 
them in a variety of sizes from 
AN I23I5I through 132262 of 
number 347 stainless steel. 


We specialize in the manufacture of Aircraft Rivets end 
Bolts to AN-NAS end MS standards. 


COLD HEADED RIVHS 
AND BOLTS 

3/32 to IV 2 Dio. 
EL SEGUNDO, 
MANUFACTURING COMPANY CALIFORNIA 


‘BRILES 


mission located in the toof of the cabin. 
About the only way to quiet this mech- 
anism is to add a lot of heavy sound- 
pioofiiig, which is impractical. 

In any event, noise in tlie S-55’s cabin 
appeared no louder than average fixed- 
wing cabin noise, to tliis reporter. 

Cutiously enough, although Sabena’ 
copters operate into the hearts of all but 
one of the cities it sen’cs, the airline’s 
officials sav that "after over 6,000 land- 
ings and taheoffs, we have not received 
a single complaint about noise from the 
local inhabitants." 

► Free Heliports— Sabena officials spoke 
in high praise of the "wonderful coop- 
eration” they have received from the 
municipalities into which thes' operate 
their helicopters. 

Most towns gave the land for the 
heliports and erected the small terminal 
buildings to Sabena’s specifications at 
their own expense. 

In Brussels, the heliport at Alice 
Verle is rented from a private organiza- 
tion. It is a five-minute walk from the 
North Station and the Place Ro^r 
around which arc clustered many of the 
city’s large hotels and principal shops. 

At Melsbroek, 12 80-ft.-square heli- 
copter landing platforms have been es- 
tablished adajent to the fixed-wing plane 
loading area. So, when a helicopter 
comes in with passengers for a connect- 
ing flight, the tower operator may di- 
rect the machine to a landing spot close 
to the departing airplane. Platform #2 
is reserved for the mail helicopter. 

Almost everything is free. Sabena 
pays no rent, no landing fees and no 
fuel tax, at its downtown heliports, ac- 
cording to its officials. Practically the 
only expenses of operating a heliport 
are payments for light, heat and the sta- 
tion manager’s salary. Normally, he is 
the sole employe at the heliport, being 
traffic agent, ticket clerk, loading agent, 
dispatcher and station manager all 
wrapped up into one. This inexpensive 
way of operating heliports contributes 
materially in keeping indirect costs 
down to a minimum. 

(At the two airports which Sabena 
serves-Deume at Antwerp and Mels- 
broek at Brussels— there is a landing 
charge imposed because all airports arc 
under the control of RVA.) 

► Copter Economics-This is how Ver- 
nieuwe outlined Sabena's cost calciila- 

Direct cost of operating the S-55s 
comes to 3? Belgian francs a kilometer, 
or about $1 a mile. In direct cost is in- 
cluded fuel, oil, maintenance, spare 
parts, pilot’s salary and amortization of 
tlic machine in five years wifh no resi- 
dual value. A full load of seven pas- 
sengers, charged 9 cents a mile, brings 
in 63 cents a mile for a loss of 37 cents 
a mile, with no indirect charges in- 
cluded. 

Yet Sabena feels that the losses are 


AVIATION WEEK, be 


er 7, 1953 



Now available, for the firsr time, is a printed record of the 
AC defense-production story. At! AC activities and re- 
sources are interestingly presented via picture and text. 
Through it you can become quickly acquainted with the 
physical facilities, manpower, training programs and pro- 
duction achievements of this Division of General Motors. 
Get your copy soon and discover how the "know-how" 
and experience AC has accumulated in the past can be 
projeccecl into the future . . . perhaps in your behalf! 
AC is now producing — in volume — these complex, high- 
precision, electro-mechanical devices for the Armed Forces: 


• "A" Series Gun-Bomb-Reckel Sights 

• A-IA Bombing Navigational Computers 

• T-38 Fire Control System for the Skysweeper 


DEFENSE PRODUCTS 

of High Quality low Cost 

DELIVERED ON TIME 








This little beryllium device is 
the heart of Ketherington 
push-button and snap-action aircraft-type 
switches. Its unique, patented design and sturdy 
construction assure faster, more positive switching 
action in less space with less weight — and with a life 
cycle exceeding military requiremente. It is a No. I 
“secret" of Hetherington’s success in matching or 
surpassing exacting specifications — military or ci- 
vilian — for switch dependability in the 15 to 50 
ampere field. 

HETHERINGTON, INC., Sharon Hill, Po. 



M€TH£fUmTOH 

ScaitcAe4- 


► Flying School— Sabcna was nudged 
into setting up a flying school by lack 
of qualified pilots to handle its expand- 
ing fleet of fixed- and rotary-wing air- 
craft. 

Candidates arc usually engineers 
taken right out of school. After "ele- 
mentary" training, first on Tiger Moths 
and tlicn on Saab Safits, the fledglings 
decide between airplanes and heli- 
copters. If the former, they go into 
DC-3s as co-pilots, from which thev 
will eventually earn positioits as cap- 
tains of DC-Gs. If the latter, they get 
500 hr. on the Bells before checking 
out as co-pilots on the S-55s. 

Autorotation experience on heli- 
copters is assured tiirough the practice 
of having pilots make an autorotation 
landing eacn time a machine is ferried 
back to the airport. 

Sidelight on the Safirs; planes were 
delivered from Sweden with instruments 
calibrated in metric units. However, 
since the ships were going to be used to 
train pilots to fly American aircraft, in- 
struments either had to be replaced with 
standard U. S, units or have the dials 
recalibrated to U. S. standards. 

Sabcna says it pays two-thirds of the 
school's cost, the government paying 
the remainder. The school has been I'n 
existence 1 i years, has trained about 40 
pilots and is in its fourth session. 

► Congo Copters— Sabena runs a heli- 
copter operation for the Belgian Congo 
Government. Three Wcstland-built. 
government-owned, Sikorsky S-51 heli- 
copters are used to spray towns and 
villages with DDT in an anti-pest cam- 
paign. Results have been highly suc- 
cessful in curbing diseases spread bv 
flies and mosquitoes, according to 
Sabcna spokesmen. 

Operation, which was started in 1951, 
is conducted on a cost-plus basis. Sabcna 
flies, maintains and overhauls the heli- 
copters for the government. Four pilots 
ate used for the three machines. 

► Mail & Training— One Beil flics the 
mail in Belgium every day. Machine 
covers 453 km. (about 285 miles) serv- 
ing eleven cities within the countiy. 
Otlier uses for the Bells are training 
and special fiights- 

Sidelight noted by a Sabena spokes- 
man: Although the tail-boom coverings 
on the Bells add to the crafts’ weight 
and are in no way useful to the opera- 
tion of tire machines, Sabena has found 
tliat they pay off in two ways. First, 
the sides offer an ideal spot to adverh’se 
the company and its pioneer heli- 
copter operation. Seconoly, the pub- 
lic thinks that the tail boom looks much 
more substantial with the covering— the 
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Free your office 

from typing fatigue 


Typing fatigue is costly in any office ... in 
needless errors, in lagging speed, in wasted 
supplies, in drooping spirits, But you can free 
your oliice from these expensive handicaps by 
installing IBM Electric Typewriters! 

IBM’s remove the cause of typing fatigue 
. . . they have the lightest touch, the easiest 
keyboard slope . . . even the carriage is re- 
turned and spaced electrically. 

More and more oHices today are stand- 
ardizing on IBM’s because they find more 
work gets done faster, and looks better. Office 
morale is higher, job turnover lower. Wouldn't 
IBM's be a fine thing for your office, too? 


IBM I 


INTBRNATlONAt BUStNraS MACtttM 


diversification 


at Lockheed 


in California 


better 


/ 


12 : 


1. It means Lockheed offers you broader scope for your ability. 

2. It means there is more opportunity for promotion with so man 
development and production projects constently in motion. 

3. It means your future Is not chained to any particular type 
of plane, because Lockheed is known for leadership 

in virtually alt types of aircraft. 

4. It helps explain why Lockheed has an unequalled record ol 
production stability year after year. 


careers 


for 


report on diversification at Lockheed 

diversified development projects 
The most diversified development program in Lockheed’s 
history is under wsy^and it is still growing. Lockheed recently 
ennounced contracts for the highly advanced XP.104 fighter 
and a study of nuclear energy applications to aircraft. 

Other projects include work on jet transports and missiles. 

diversified production 

The result of diversified development In the past can be seen 
in the wide range of plapes now in production. Huge luxury 
airliners, cargo transports, jet fighters end trainers, 
bombers and radar search planes are rolling off Lockheed 
assembly lines.Twelve models are in production. 


Lockheed 


AIRCRAFT CORPORATION 


BURBANK, CALIfORNIA 


Lockheed's program of 
diversified expansion 
has created openings for: 

aeradynamics engineers 
aerodynamldsts “A" 
aeiodynaniicists “B" 
jr. engineers dor itrodynamics work) 

1 college degree In eeronauticel engineering ora 

thermodynamics enginears 
thermndynamlclsts ’A" 
thermodynamldsts "B” 


naked, unuor'crcd boom looks too rickety 
and old fasliloiicd to the uninitiated. 

Mail is Sown on a cost-plus basis and 
is paid for b\ the mile flown, regardless 
of load. 

All first-class mail is eligible for air- 
mail carriage. Simple way of determin- 
ing whether in.iil goes \ ia helicopter or 
surface transportation is which convey- 
ance arrives at destination first. 

Sabena officials dte this example of 
the helicopters’ ability to expedite mail 
delivery. Letters mailed in Liege in the 
momiiig reach Leopoldville, Belgian 
Congo in 24 hr. Distance is approxi- 
mately 7,000 km. (4,550 miles). Heli- 
copter from Liege makes connections 
with the Congo-bound plane at Mels- 
broek. Without this scrsdcc, letters 
would take at least 24 hr. longer. 



Resist’ant’ Harness 

United .4ir Lines’ mechanics install new 
Hnyl plastic-cojtcd harnesses on Fralt dr 
TVhitucv R4360 engines that power the 
eoin|iany’s Boeing Stnitocruisers. Advan- 
tages claimed fur the new harness are in* 
creased resistance to abrasiun and mineral 
spirit solvents, oils, greases, alkalis, acids 
atrd neutliering. 'lire vinyl will not support 
combustion. Used with the Scintilla low 
tension Ignition system, the harnesses con- 
sist of an insulated conductor wrapped in 
nickel braid and covered with a nylon fabric 
wnich has been coated wTth Geon vinyl 
laics produced by tbe B. b', Goodrich 
Chemical Co, 


Ground Facilities 


Sabena’s modem maintenance f.ictl- 
ities at Mclsbroek were laid out with 
care and foresight, rite airline’s officials 
cite this complimait which tlicv re- 
centlv rcccivcri from the rcr’ived Ger- 
man l.ufth.nnsa (nmv named Aktienge- 
scllschaft fur I.ufhcrkehrsbcdatf), The 
Germans sent a team of specialists to 


We 
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world of 
tomorrow! ^ 

Unbelievable, but true— 




• Yau will loan pick up yevr hot. brief- 

Fantasllct No, foetual; and only 
of the astonishing but 
y possible aehievstnents os 
towards the gateway 
human existence in — 


omorrow's 



By HOLMES ALEXANDER 

W RITTEN with the full cooper- 
ation of the Air Force Re- 
search laboratories, this is a leading 
reporter’s fascinating glimpse into 
the foreseeable air-age, widi its in- 
credible possibilities and almost 
equally incredible problems: 

’ weightlessness,” unendurable to 
the human being . . . Noise, which 
can flatten a building . . . Altitude, 
that fries and freezes a hind in the 
same instant , . . And — most of all 
— man himself, consciously air- 
minded, psychologically earth- 
bound. A lively, absorbing and 
highly readable account of what 
lies just around the comer of time! 

$3.00 at all booheUer: 

RINEHART & COMPANY • N.Y, 1 6 
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for close-up visual inspection 
of internal surfaces 
and hidden parts 


dimetkan Cystosa^ Malk’isjnc. 



itallations at 
ncs- As a re- 
sult of this inspection, says Sabena, the 
Germans decided to pattern their new 
overhaul set-up after Sabena’s. Airline 
officials said that the Luftverbehrsbedarf 
froup went through their shops with 
tspical German thoroughness, measur- 
ing dimensions, taking inventories of 
machines and, in general, recording ev- 
ery detail possible. 

► Engine ^erhaul— Notes on Sabena’s 

llngincs going through the shop are 
Pratt & Uliitncv R2800s for the 
DC-6Bs. -6s, and Convairs; RZOOOs for 
DC-4s; RlfiJOs for DC-^s and C-47s; 
and Rl?40s for Harvard trainers and 
S-55 helicopters. The shop is also 
handling a certain number of Wright 
RJ?90 Turbo Compound engines for 
Belgian Air Force C-119 Packets and 
R!850sforthc USAF. 

Overhaul time on the Pfir\V.^ engines 
is standardized at 1,200 hr., and on the 
newer Turbo Compound time is now 
800 hr. TTic R1'40 engines used in 
the S-55s are going through at 500 hr. 
now— will shortlv go up to 600 hr. 

Sample man-hours required to over- 
haul engines are: 550 for the R2300 and 
450 for the R2000. 

Sabena has a good way of heating 
engine cvlinders to remove valve seats 
and guides. Two cvlinders simultan- 
eouslv arc held verticaOv in a jig over 
a gas burner whose flame is directed 
upward into the center of the cylinder. 
Flame is thermostatically controlled to 
n cylinder's temperature be- 
1 50-200 C. When propetlv 
heated, pulling a handle rotates cylin- 
der 90 deg. to a horizontal position. 
While still in the jig, a mechanic knocks 

' the valve seats and guides with spe- 
tools. Tlie pair of heating jigs can 
handle hvo cylinders every six minutes. 
Ads’nntagc is that mechanic does not 
has c to handle hot cvlinders- He works 
on one while the other is heating. 

Sabena has just completed the con- 
sfrurtion of a 250 x 500-tl, hangar at 
Mclsbroek. Interesting feature is the 
prestressed roof construction which al- 
lows for an unusually light, yet strong 

► New Terminal— Sabena's new down- 
toivn terminal is slated to open shortly 
after the turn of the year. 

One building highlight is great acces- 
sibility to the airport. In the basement 

'll be rail facilities svhich will speed 
passengers to Mclsbroek in 15 minutes. 

Sabena will occupy all the office space 
on the upper floors. Two ground floors 
(building is built on a slope) will offer 
space for ticket counters, offices, etc., 
y airline desiring to use the facil- 
ities, 

Capacitv of the terminal is about 500 
passengers an hour. 

► Into the Future?— Sabena officials pte- 
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See what adhesives are doing today! 



Fighting corrosion 
before it starts 

Corro-sion and airplane.s just don’t go together — especially not 
when aircraft is flying faster than sound, where every 
stress and every strain is magnified to far greater 
significance than ever before. 

About the best way to fight corrosion, to keep it from 
destroying metal surfaces and joints, is to whip it at the outset, 
before it gets a foothold. 



To help aircraft manufacturers in their continuing war on metal 
corrosion, 3M developed EC-843— a sprayable coating that seta 
as a tough, flexible film which protects flat surfaces, joints, and 
even dissimilar metal splices against the effects of corrosion. 

See what adhesives can do for you . . . 

Perhaps you can use EC-843 in your operation? To learn more 
about it, and other 3M products designed for the aircraft industry, 
call in your 3M salesman. Or, write directly to 3M for a 
detailed booklet describing applications. Address; 3M, Dept. 1112, 
411 Piquette Avenue, Detroit 2, Michigan. 


ADHESIVES'COATINGS-SEAIERS 


MINNESOTA MINING AND MANUFACTURING COMPANY 

ADHESIVES AND COATINGS DIVISION • S11 Piquen« Ava„ DelraH 2. Michigan 


TEMCO expansion 
high performance field 

creates 

TQP-6KADi 

OPEHINGS 

for 

ENGINEERS 




TEMCO’s rapid growth in the high 
performance aircraft field has 
opened challenging career opportu- 
nities for qualified ENGINEERS. 
Write today . . . giving details of 
your educational background and 
experience. Among the top-level 
positions open now are: 

CAREER 

OPPORTUNITIES 
OFFERED NOW IN 
raOSPEROUS 

DALLAS, TEXAS 


POWER PLANT INSTALLATION 

THERMODYNAMICISTS 

FLUTTER AND VIBRATION EXPERTS 

AEROOYNAMICISTS 

SrSTEM ENGINEERS 

SERVOMECHANISM ENGINEERS 

STRESS ANALYSTS 

ARMAMENT ENGINEERS 

WEIGHT CONTROL ENGINEERS 

DESIGNERS 

ENGINEERING PLANNERS 

PRELIMINARY DESIGNERS 

Write to: 

^ ^ Excellent Housing 


Avoilable 

EMbi 


Boa 6)91, DALLAS, TEXAS 

Plants at: DALLAS • GARLAND • GREENVILLE 


diet tliat thcii iot will continue to be 
quite solidly cast with U.S. airframe 
manufacturers. Thev foresee the possi- 
bility of additional orders for S-55s and 
S-56s- 

Why does Sabeiia lean to U.S. equip- 

Company exccutises answer: U.S. 
equipment on hand is giving excellent 
service and is built to last. Also, many 
components and accessories ate inter- 
changeable and common to all aircraft, 
greatly simplifying the problem of sup- 
ply, not only at Brussels, but at mote 
remote corners of the globe where the 
airline operates. 

Another consideration: Sabena’s 

equipment is similar to that operated 
by other airlines flying through common 
stations, permitting local lend-and-loan 
bargains which have helped cut me- 
chanical delays away from home. Use 
of foreign equipment would greatly ag- 

E rarate their supply and logistics proh. 
:ms, Sabena officii say. 


OFF THE LINE 


Flight Refueling. Inc., has started 
preliminary work on the site of its new 
70,000-sq. ft. plant at Friendship In- 
ternational Airport, Baltimore. Location 
will permit bringing aircraft directly 
to the plant for test and installation of 
the firm's probe-and-drogue equipment. 
Plant is sclicduled to be finished eaih' 
next spring. 

Trans World Airlines has pnichased 13 
complete AiResearch aircraft pressuriaa- 
tion systems for Lockheed Constella- 
tions that are being converted to coach 
use. Equipment includes a compressor, 
cabin pressure regulator, rate of change 
and altitude selectors, temperature regu- 
lator, heat exchanger, safety valve and 
pressure switch. TWA has now pur- 
chased 32 such complete pressurization 
systems since it began converting its 
(149 Connies to high-density coach serv- 


Cotnpany planes can be operated for 
about the same cost as company auto- 
mobiles. according to C. A. Benoit, Jr., 
29-year-old president of Permatex Co., 
Brooklyn, Y. Benoit figures it costs 
him S13 an hour, or about 10< a mile 
to operate his 150-mph. Beechcraft 
Bonanza. Figure includes operating 
costs, depreciation and full insurance 
cox'crage for himself and three passen- 
gers. Plane is operated an average of 
500 hr. a year or about 75.000 miles. 
By contrast, recent American Auto- 
mobile Assn, figures sliow that a car in 
the S2.000 class, if driven 10,000 miles 
annually, costs about 9.16^ per mile, 
including depreciation and insurance, 
Benoit points out. 
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NewTemco 


PLEBE ! 

j Ik 

From drawing board to if 
first flight in 75 days! jl 


1 


'll 

•j 



Presenting the new Model 33 
primary-basic trainer 


It’s a completely new aircraft — 
TEMCO’s Model 33 trainer, now 
undergoing evaluation by the 
U. S. Navy at Pensacola, Florida. 

Initial design of the Plebe was 
begun last June 10. Seventy-five 
days later the new trainer made 


ts first flight! 


The Plebe is a two-place, low 
wing, tricycle landing gear trainer. 
Its bubble canopy gives both stu- 
dent and instructor unexcelled 
visibility. The new trainer has an 
exceptional rate of climb of 1350 
feet per minute and plenty of 


power for training maneuvers 
with its 225-horsepower Conti- 
nental military engine and full 
constant speed propeller. 

Here is another example of how 
TEMCO, with remarkably little 
lead time, can turn out a com- 
pleted aircraft of its own design . . . 
further proof also that TEMCO 
delivers a quality product on 
schedule ... at lowest possible cost. 
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When the North American F-86 Sabre Jet swoops in for a 
landing, two steel fingers control the landing shock. Like 
fingers in a dike, the pins meter hydraulic fluid through a 
small orifice to cushion the landing. Varied contour of the 
pin serves to vary resistance developed. 

These pins are Urtc* forgings, and point up an unusual 
development story. Under conventional forging methods, 
they would be expensive to produce because of immense 
machining required. Forging is practical only because 
Utica has a “short-cut" production method for upsetting 
far greater than the standard three diameters. 


strength and requires much less machining. We are very 
proud the Cleveland Pneumatic Tool Co. picked UTtCA 
Drop Forge for this important defense job. 

,eody^oT tomorrow 

In defense production. Utica has helped pioneer new 
techniques in forging both the old and the “new" hard-to- 
handle metals. Perhaps we can serve you— fomorroH' . . . 
with forgings for advanced new products that will be 
tomorrow's leaders. 


They start by upsetting 
15% diameters 

Each pin starts as a diameter, llVi' bar of SAE 4130. 
In one of Utica’s electrical upselling machines ll'A~ is 
upset— more iluin half the har and. actually, d/- 

ameferr.'Thebulb on the end is forged to rough shape, then 
machined to final dimensions. The Utica forged part 
replaced the original part which was welded and required 
extensive machining. The new full-forged part has greater 


PRECISION---: 






UTICA DROP FORGE 


& TOOL CORPORATION 


FORGINGS 



Third Annual Vicker» Conference 


Hydraulic Group T ackles Problems 

High-lertiperature iluirl.s are still in development stage, 
meeting hears; trend to Teflon seals continues. 


By Frank Sliea, Jr. 

Detroit-Leading scheduled U. S. air- 
lines and several foreign flag carriers 
were represented here at the recent 
Transport Aircraft Hydraulic Confer- 
ence, sponsored by Vickers, Inc. This 
was the third such conference in an 
annual series which began in 1951. 

Nothing dramatic or radically new 
came to liglit at the twoday session, 
but there was a lively exchange of 
views and information concerning the 
problems th.at worry hydraulic experts. 
► High-Temp Fluid— Work continues 
on high-temperature and non-flammable 
hydraulic fluids. 

Monsanto Chemical Co. reported re- 
cent svork along these lines still in the 
development stage; a fluid, classified as 
a higli-temperature type, is available in 
limited quantities. In addition to Skv- 
drol, Monsanto is developing a Skydrol 
500 fluid. Whereas the former is a -40 
fluid, the latter is a -65 fluid, accord- 
ing to MIL F7IOO, Monvinto said. 

Hollingshead Cuip. also has a liigh- 
temperature fluid, as well as advanced 
versions of H-2, under development, 
but is not yet prepared to give out 
information or samples, the tniiip.mv 
reported. 

Union Carbide announced that de- 
\clopmcnt work was "essentiallv com- 
plete" on a new and improved water- 
base fluid for BuAcr which Navy is in 
the process of evaluating in laboratory 
and bcnch-tj-pc tests. The fluid has not 
set been flight-tested, but Navy should 
be doing something along these lines 
in the near future. Union Carbide said. 


► Non-Flammable FIuids-Tlie airlines 
are not in complete agreement on the 
subject of non-flammable hydraulic 
fluids. American Airlines said its studies 
indicate that non-flammable fluids arc 
“a pretty expensive proposition main- 
tenance-wise," are heavier, more costly 
to handle, and "arc not necessarily 
compatible witli conventional .lirctaft 
materials." However, .AA savs its posi- 
tion in this matter is not necessarily 
firm or permanent, but will depend on 
further developments. 

But American has found that Skydrol 
docs a "mighty good job” in the super- 
charger, and believes that the best place 
to use such non-flammable fluids is in 
the nacelle area, where the airline’s 
studies show most fires originate. 

United Air Lines fools that the safety 
values of a non-flammable fluid far out- 
weigh the penalties involved in its use. 
Pan American and British Overseas Air- 
wa\s Corp. share this view, 

Monsanto claimed that the expense 
of its Skydrol fluid was apparent only. 
■Although it costs about S12.00 a gallon, 
it is good for at least 4,000 hours in 
the supercharger of the DC-6A, DC-6B 
or nC-7, for instance; when mineral 
oil is used, Douglas recommends it be 
changed every 250 hours, Monsanto 
also pointed out that pump replace- 
ment rate on units using Sfcidrol is far 
lower than on those using mineral oil. 

► Effect on Seals— The problem of the 
effect of Skydrol on rubber seals is 
being overcome, Monsanto said. The 
company has been niccting with various 
rubber manufacturers regarding butyl 
rubber seals, and the Society of Auto- 


motive Engineers has set up a sub- 
committee to write a specification for 
butyl seals. A progress report from the 
subcommittee is expected soon. 

No airline seems to be considering 
the use of Skydrol in Constellation air- 
craft at present. However, Lockheed is 
evaluating the newer Skydrol 500 to 
determine its effects on the boost con- 
trol valves, TAA'A said, and until the 
manufacturer issues a tecommeadation 
concerning its use. the carrier will not 
consider it, 

► H-2 Experience— UAL described its 
experiences with a DC-4 mockup 
equipped with Hollingshead H-2 fluid. 
Originally United had planned to equip 
six C-54 cargo liners with H-2, but 
tan into the problem of false fluid 
quantity indications. It was difficult to 
correlate the fluid Ics’cl in the sight 
gage in the hellhole with the quantity 
indicator in the cockpit. 

Hollingshead said that it had re- 
cently traced this trouble to foaming 
of the H-2, caused by the venturi-type 
pressurization system used in the plane. 
Removing the venturi climirtated the 
foaming and .solved the problem. 
Hollingshead said. 

There are at present no airlines fly- 
ing with H-2, but the Civil Aeronautics 
Administration is {^rating three DC- 5s 
with the fluid, Signal Oil Co. has 
racked up about 600 hr. with the fluid 
in a two-year period, and it is being 
used in a number of private aircraft- 

A sample recenth' taken of the Sig- 
nal company's H-2 shows little change 
in characteristics, Hollingshead report^, 
and the same is true of CAA's plancs. 
Tliere have been no indications of 
corrosion difficiilties- 

► Teflon Seals— The continuing trend 
toward Teflon backup rings has lessened 
the problem of 0-ring deterioration, 
the meeting heard. United felt this was 
especially true in regard to Skydrol 
applications. 

Chance Vought has been replacing 
all leather backup rings with Teflon 
for the past two years, and is quite 
satisfied svith the results- 

Pan American, United and American 
ha\ c set up policies of buying O rings 
ill individual, transparent, sealed con- 
tainers bearing the description of the 
seal, its use and cure date. 

Trans World Airlines has studied the 
possibility of packaging O rings in from 
one to 25 units, but feels there is little 
to Be gained from this procedure, Rc- 
•sults depend on how the mechanic 
handles the unit after it is removcti 
from the package. TWA reported. 
►Fixed-Displacement Pumps— Tliequcs- 
tion arose; What is the maximum that 
can be lapped on the wafer plate of 
the kit installed to reduce noise and 
sibration (by damping out pulsation) 
on the Vickets PF17-5911 pump? 

Vickers said the size and location of 
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tlic silencing and metering groove are 
carefully calculated, and to insure uni- 
formity, a tiny hole about .020 in. in 
diameter is drilled in plate for the 
groove to run out into. Hole is located 
so that edge opposite groove is desired 

Ratio of length to depth of groove 
is about seven to one. It should ordi- 
narily be permissible to remove .002 to 
.003 in. stock from face of plate and 
still permit groove to break into hole. 
If groove no longer breaks through, 
then too much has been removed, eon- 
cluded Vickers. 

Vickers said valve plates that had 
been over-ground or over-lapped could 
be repaired, but it was important not 
to go below the case depth of the 
hardened portion of the plate. If not 
more than .007 in. has b«n removed 
from the diameter of the plate, so the 
ease hardening has not been passed, 
the 0-ring groove may be reground to 
the desired depth, and the metering 
groove extended to the .020-in.-dia. 
hole. Honever.^ though permissible, it 

■\ company representative said Vick, 
ers would be glad to issue a service 
bulletin to cover rework of valve plates 
tliat have become undersize as a result 
of grinding or lapping. 

► Link Bearing— Tlic size of spherical 
radius of universal link in ttie link 
bearing of the PF17-3911 pump is not 
too critical, Vickers said. Manufactur- 
ing tolerance for the 3911 and the 


larger sizes is ± .007 in^ smaller sizes 
have a little closer tolerance. 

The Vickers spokesman added that 
concentricity, true sphericity and cen- 
trality with the flats ace more critical. 
Relapping either length or bearings 
would be difficult without special tool- 
ing. 

► Coupling Shafts— Coupling shaft fail- 
ures in the PF17-3911 were discussed 
by the hydraulic experts. 

United has started an inspection pro- 
gram on bronze shafts and Magnaflux 
on the steel shafts in the DC-3 pumps. 
These shafts arc subjected to a limited 
number of runs, then arc arbitrarily 
discarded. The carrier's failure rate has 
gone down by as mucli as 75% since 
initiation of tire program. 

Delta Air Lines has been using shafts 
for flve tuns, while American esti- 
mated tliat some shafts may have as 
high as 18,000 hr. on them. 

Northwest has not had any shaft 
failures, clianging shafts only on an 
“on condition” basis. 

► Wafer Kit— General experience was 
tliat installation of the wafer kit in the 
Vickers pump increased overhaul pe- 

Delta has extended the overhaul time 
on the pump used in the DC-6 to 
5,000 hr. since the kits were installed. 
In addition the pump is functionally 
tested on each engine run. 

United has applied to CAA to have 
overhaul time on the pump extended 
to three tuns from the presently used 



Road Show for Aircraff Tools 


Toolmobile. a sales piomob'oa vcliicle of 
.Mrcraft Tools, Inc., Los Angeles, recently 
hit the nud oil a two-vear tour of the U. S. 
and Canada. It is a converted standard 
airport bus, designed and rebuilt bv Air- 
craft Tools at a cost of appcoxiinatclv 
$20,000 to demonstnic tools to aircraft 
manufacturers, subcontractors and the mili- 
tary. .About 2,500 tools ace displayed for 


interior. On the other side is a 12-ft work 
bench equipped with llO-v. outlets, a drill 
press, vise, and a hot dimpling maebine. 

ing unit and a heating system for cold- 
lengthy demonstrations. 
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This is the story! 

Yesterday 
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: new invention. Summers Model 188, for the 
: time makes available on a single pickoffi the 
algebraic sum of both the displacement and rate 
of displacement of air or water craft. This simple 
pickoff is the on-offi type, and is easily linked 
mechanically to the control surface actuator. Or 
Model 188 may be supplied with either an in- 
ductive or potentiometer pickoff where mechan- 
ical follow-up is not practical. Parameters are 
easily adjustable over a wide range to attain 
stability with ease. 

Heretofore, even an entire series of costly Instru- 
ments failed to insure this goal with equal 
reh'ability. 

Both weigh! and cost of the Model IBB 

ore about one-fourth of the weight 
and test of the apparatus it obsoletes. 

Now acailabU in production quantities 

SUMMEKS 
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BUND FLYING • •• another Sperry first... 1929 


1929 

Jimmy Dooliulc, using Sperry Cyro- 
Horizon and DIreclional Cyru. lakes 
off from Milchel Field, flics over 15 
miles, and lands safely-occomplish- 

hislory. Liculenant Ben Kelsey acts 
as check pilot. 




Blind" flying ha.s an intere.sting history. For years many 
people had flown “blind" on occasion through ciouds. And 
in 1926, William C. Ocker proved man’s physiological 
inability to fly "blind” without instruments. His experi- 
ments. based on the Sperry-developed Turn and Bank indi- 
cator, helped pilots understand and use flight instruments. 

The era of dependable all-weather flying did not begin, 
however, until Lieutenant “Jimmy" Doolittle made his 
historic "blind" flight in 1929. With the aid of two new 
Sperry instruments, he opened the door to dependable all- 
weather flying. From then on a pilot had an artificial 
horizon on his instrument panel— a horizon that couldn’t 
be blotted out by fog or darkness. And a gyroscopic dime- 
lional indicator a.ssured him of a precise course under all 
conditions, unaffected by magnetic disturbances. 

TODAY, AS THEN, SPERRY LEADS THE WAY 

Twenty-four years have passed since the Doolittle flight. 
In those years Sperry has pioneered in development after 
development, utilizing electronics to make earlier instru- 
ments more precise, and to provide still greater mastery of 
the elements. With the Sperry Zero Reader* Flight 
Director, for example, military pilots now manually fly 
and navigate at supersonic speeds with accuracy and pre- 
cision approaching that of automatic flight — and, with 
Sperry armament, intercept and destroy enemy aircraft 
unseen by human eyes. The Flight Director is widely 
specifled for passenger planes and executive aircraft as well 
as for military use. •, , ... 



1 Q-DO CsplainA.F. Hegenbergerio 
1 his Douglas BT-2A makes 

first solo "blind" flight and landing at 
Wright Field, Daylon, Ohio, using Sperry 
Gyro-Horizon and Directional Gyro. This 

of "blind" flying and landing and resulted 
in Captain Hegonberger's winning the 
Collier Trophy. 
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time of hvo runs. This means three 
times 1,600 hr. on the DC-6 and three 
times 1,300 hr. on the C-54. UAL will 
base check between runs. 

American has the wafer plates in its 
Convair 240s and has increased the 
pump overhaul period to 3,900 hr.— 
three engine periods. The DC-6s do 
not yet have the plates, and their 
pumps ate overhauled after two engine 
changes. 

Eastern overhauls the pump with 
wafer plate after every second engine 
change — 3,000 hr. on the DC-4 and 
2.500 hr. on the 4-04. 

Pan American is holding off on in- 
creasing pump overhaul periods until 
it works out a fix for the shaft groov- 
ing problem. 

► Variable-Discharge Pumps— The oper- 
ators discussed their experience with 
the AA-20500 variable-discharge pump 

Delta stated that they have hud 
much success with the shaft seal, noting 
only one unscheduled remos'al, with 
othCT units running 1,900 lir. Some 
operators reported that during Con- 
stellation flight, usually during cmise, 
the red pump warning light will come 
on. Before pump can be by-passed, light 

D^ta, Eastern and ROAC, which 
had experienced the problem, said they 
had not as vet been able to find a 
solution. Vickers could offer no answer 
either, stating that it appeared to be 
a circuit problem and not a condition 
within the pump itself. 

Although Lockheed was not repre- 
sented, Vickers volunteered information 
on the status of pump standardization 
for the Constellation-series engine- 
driven pumps- 

AA-205I0 pumps with serial suffix 
“E" or later will incorporate two addi- 
tional studs at inlet flange side so that 
AA-20308 511 inlet flange with threads 
can be installed on that pump. 

Vickers added that bulletin A-72 
docs include necessary information to 
rework -AA-2O5I0 pumps with serial 
suffix "D" or earlier, wiiich were pro- 
vided without additional studs. Pumps 
fitted with six studs at inlet side will 
now be able to use either the AA- 
20511 or the AA-20510 flanges, so that 
with the appropriate flanges the pump 
can be used on an L-479, L-I049 or 
on an L-1049C Constellation pro'ided 
that its yoke position is limited to 21i 
deg. 

► Yoke Reaction-The new AA-20510 
pump incorporates a design in which 
yoke reaction forces are reduced by 
improved valve plate silencing. 

Vickers stated that the reduced yoke 
reaction forces would improve response 
of file pressure control by cutting the 
forces that resist the stroking piston in 
positioning the yoke. Also pump effi- 
cienev is said to be improved because 
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eliminate all compromise 
with aircraft control 
performance... 
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tlic continuous bleed trom low to high 
piessute is eliminated. 

► Pintle Seal— Vickers slated that pintle 
seal failures in DC-6 Skydrol super- 
charger pump yokes have been elimi- 
nated in all AA and AS-35005 pumps 
bv use of Teflon packing in place of 
O rings. Douglas originallv came up 
nith the suMestion, and Vickers has 
published bullefin A-83 to cos’er it. 

American revealed that their main 
trouble on DC-6 superchargers has been 
difSculty with lltc V.D. pump, par- 
ticularly around this seal. "We've heard 
quite a bit about the Teflon seal and 
its use in this location," said the 
American spokesman, "but recently 
ne'vc heard a rumor that Douglas has 
more or less cooled on the Teflon 
seal.” Douglas said this was strictly a 
rumor with no basis. 

► Electric Ausiliary Pumps— The car- 
riers discussed pressure settings for the 
Convair 340 emergency pump circuit. 

Pan American stated that when the 
relief valve in the 540 system is set On 
ii test bencli for about 2,900 psi., in 
tire aircraft under flow condition it goes 
as high as 3, 1 00 psi. Valve cracks open 
at the right pressure on the bench, 
PA.^ continued, stating that thev have 
nosv started to flow-check relief valve 
on the bench rather than set just the 
cracking pressure- They flow it at about 
3.5 gpm. 

Northeast and Delta stated that they 
have been using the recommended Con- 
vair settings and have had no such 
trouble on the 340. .American lesealed 
that presently their emergency pump 
goes through the system relief valve, 
adding that they are now putting in 
a separate valve in a revi^ svstem 
where valve svill be set at 3,OO0 psi. 

► Fixed-Displacement Motors— An un- 
cooling fan) lias been experienced. Four 
cap screws which secure the beating 
retainer to the housing failed and 
allowed the rotating group to move out 
of position. 

Vickas said that they had metal- 
lurgically examined the screws in ques- 
tion and that it was their opinion that 
thev had been improperly heat-treated. 
Vickers is in the process of examining 
all screws of that type in stock to elimi- 
nate the had ones. 

► Valves- Pan American’s Pacific Divi- 
sion lia.s e.xperienccd difficulty in estab- 
lishing the minimum cut-in, cut-out 
differential in the AA- 34551 unloading 

The carrier’s Latin American division 
noted that thev were having the same 
trouble in Miami. It was felt the 
trouble has probably been due to new 
spare hydrostat units which they had 
tried to put in. Tolerance was not 
light, and rejected units have been sent 
hark to ^'ickers. 

Vickers stated that although they 
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had not as yet received the parts at 
the time they are returned they will 
be checked in a valve to see it it is 
a matter of tolerance and design. 

Pan .American's Pacific Division then 
added that after working with the prob- 
lem for about six months they finally 
found it was a question of tolerances, 
and bv lapping the hydrostat and spool 
assembly very slightly to increase inter- 
nal leakage the problem was corrected. 
► Accumulators— The meeting heard 
many complaints about the increased 
rate of failure of Bciidix bladders and 
Vickers diaphragms in accumulators. 

Vickers explained that it was prob- 
ably a matter of quality control. Visual, 
or even chemical inspection, has not 
proved to be the ansivet, and now 
Vickers is actually cycle-testing dia- 
phragms from each hatch to get con- 
sistent quality. 

The consistency angle was stressed 
by PanAm. “We donT care so much 
how long the bladder lasts. Wliat we 
want is a bladder that will last a spe- 
cific time and eliminate prematiue 
failures,” Pan.Am’s representative said. 

Vickers felt that if properly stored, 
the slielf life of these components 
should be four years. Vickers destroys 
diaphragms that have been in stock 
over two years to insure that customers 
will get maximum storage life from 
the units. 

However, diaplitagms that have been 
returned by Navy for over-agc-frnm 
seven to 10 years— have proved good 
as new in cycle-testing, the company 
said. Navy diaphragms are packed in 
cartons that are then enclosed in foil. 

AA’s representative suggested a meet- 


ing with rubber manufacturers in r 

tion to accumulator diaphragms, sim 
to one set up last year to deal v 
O-ring problems. 

Douglas said it is now recomme 
ing that the dual accumulator installa- 
tion on its DC-series planes be coi 
sidered optional. American, basing ii 
decision on its experience with the 
Convair, which has only one accumu 
lator, is ordering the DC-7 with £ 
single unit. 

► Tube Kittings- Weatherhead Ermetc 
flaceless tube fittings got a number of 
boosts at the conference, although cr 
tions were expressed in their use. 

Chance Vought is using the Ermeto 
unit on the 3,000-psi. system of a mili- 
tary airplane, on both aluminum and 
stainless steel. Up to now, CV has 
made 100,000 assemblies (200,000 
fittings) with a rejection rate of per- 
haps one-third that encountered with 
standard .AN fittings. The complete air- 
plane IS impulse-tested to 4,500 psi. 
four times after completion. There 
have nev’er been any blowouts of ui 
after they have passed the series 
impulse tests. CV says. 

United, which uses the Etm 
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SELF-CONTAINED RHODES LEWIS 
HIGH-PRESSURE (3000 psi) COMPRESSOR 
SAVES SPACE, WEIGHT, MAINTENANCE 



features: Integral package 
unit, requires only simple power 
source and reservoir connec- 
tions . . . operates 500 hours con- 
tinuous duty per Specification 
TiUL-C-7135 . . . used extensively 
in military aircraft pneumatic 
systems . . . easy to install and 
service . . . takes less than five 
minutes to install or remove en- 
Ure package unit. Approved by 
U. S. Navy for installation in 
militorv aircraft. 

new Hght-weisht product* and »yslom* 
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Take advantage of Rhodes Lewis engineering knowledge and 
m manufacturing faciUties in the field of electrical and pneu- 
- ^ malic eouinment. Your inquiries are cordially invited. 



RHODES LEWIS CO. 

'isidlary of McCulloch Motors Corf 


■ ENGINEERS ‘MANUFACTURERS I 


AVIATION 


II 7, 1953 








fitting on tile 3,000-psi. Skydrol sys- 
tem in the Conv'air, found that it calls 
for an educational program with the 
mechanics. Instead of leaning on a 
wrench with all their might to elimi- 
nate a le.ik, the mechanics lia\'e to be 
trained to merely back off the fitting 
and retighten it. 'ITtcy must also be 
educated in presetting the fittings. 

Trans World Airlines uses the Er- 
meto, AC and AN fittings, but prefers 
the Ermeto unit. 

► Tubing— Opinion was divided On the 

S jestion of welded vs. seamless tubing. 

ocing and Superior Tube Co. pointtS 
out that internal scoring may cause 
early fatigue failures. 

Superior told the meeting that ti- 
tanium tubing in welded and drawn 
form is available in a variety of sizes. 
Some seamless titanium tubing is also 
available. 

There is still a good deal of work to 
be done, but Superior expects that 
seamless titanium tubing will be avail- 
able in unlimited quantities in the next 
six months or so. 

Boeing reported that it has started 
development work on titanium tubing 
and fittings for the Navy. Some flaring 
testing has already been done. 

Douglas announced completion of a 
company study under USAF contract 
on the fatigue characteristics of stain- 
less and alumimim Indraulic tubing and 
the effect of tubing quality and fabrica- 
tion methods variables on fatigue life. 
The report. DEV-902, is available to 

S ialified companies on request to 
oiiglas .Aircraft Co., Santa Monica. 
Calif. 



Toothpick Trick 

This mechanic at Kelly AFB, Texas is 
saving US.Ah' S1.17J.31 anmially. He is 
inserting round toothpicks instead of hand- 
caivcd wooden slivers into the 642 holes 

nails attaching fabric and abrasion strips to 
the rotor's leading edge have been removed. 
Toothpicks form plugs to hold new nails. 
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FOR HIGHER TEMPERATURES AND HIGHER PRESSURES 

Complete!/ new Mormart live joint system speeds ossembly— cuts costs— saves weight. It consists of a 
V-Bond Coupling with integral stainless steel flanges. The unique design of the joint allows 
the introduction of a screen or check volve in the joint assembly without further modification. 





3. Assemble with Marman V>Band 
coupling for positive seal and depend- 
able operation. 


Easy to specify for quick cfefivery irt a wide range 
of sizes— for irtformalion write Dept. ^.5 









NEW AVIATION PRODUCTS 


Solid Lubricant Coaling 
bonded to Metal Suriaces 

A iicv,’ film lubricuat, Diilubc, is Mid 
tu be tJie answer tu suiiie ol tlie cliAcuit 
uiUiicutiuii and cutiusiuli ptubJcius ui 
aiictait, guided missile and radai in- 
dustries. 

Dtilube is a dry, flexible, solid-sutlacc 
lubricant bonded to an applied surlaee. 
It is applicable to steel, stainless Steel, 
brass, amininuni and its alloys, as well 
as lubber, some plastics and labrics. 

Dfilube coating processes are de- 
signed tor use on parts where bearing 
pressures or temperatures arc beyond 
the capacity of conventional lubricants, 
and wlicre tlic danger of scoring, galling 
or seizing exists, its manufacturer states. 

Its special cliaracteristics include high 
film strength, low cocfBcient of friction, 
tenacious adherence, ciicmical stability, 
and the ability to withstand extremes 
111 temperature ranging from lUOK tu 
35UF and inteinnttcnt exposure to 
TOOK. 

btcci and alumiuuin surfaces are 
elcancd elicinically and a phosphate 
corrosion-resistant coating is applied in 
preparation for the Diilube process, 
btainicss steel and brass ate treated by 
use of a depassivating ptocess. 

The coating is then applied under 
regulated humidity and temperature 
conditions, Each coated part is cured 
by b-aking at temperatures which do 
not affect any previous heat treatment, 

Among items for which Drilube is 
designed arc machine gun and cannon 
blast tubes, servo units, universal joints, 
fuel cell outer surfaces and valves, cata- 
pult and rocket launcher components, 
and missile powcrplant components. 

Drilube Co., lli West Broadway, 
Glendale Calif. 

Aircraft Circuit Breakers 
Are Small but Rugged 

New Klixon circuit breakers, in 
ratings of i, 3 and 1 amp., are being of- 
fered by Spencer Tliermostat Div. of 
Metals and Controls Corp. 

Designated D6755-1 and D6756-1, 
the breakers are completely sealed for 
protection of power supply in aircraft 
instrument circuits. D6753-i is the 
manual reset, non-indicating type, while 
the DC6756-1 is the automatic reset 

Units arc exceptionally small. Two 
r)6753-ls will fit in the same mounting 
space used by one ,\N type push-pull 
circuit breaker, says manufacturer. 

,\ snap-acting Spencer disk is the 
actuating cicmait. Breakers ate said to 
withstand shock of over 25G and a vi- 



bration ftequenev of 10 to 55 cps. with 
total excursion o'f 0-06 in. 

Spencer Thermostat Div. of Metals 
and Controls Corp., Attleboro, Mass. 

Low Hysteresis in Mew 
Measuring Instruments 

A new line of scientific instruments 
tor ground and flight invcsti|ations is 
being introduced by General Scientific 
Corp. 

Included in the group arc linear and 
angular accelerometers: displacement, 
pressure and differential pressure trans- 
ducers; strain gages and sibration analy- 

Units come in two types; An in- 
ductive type for use in a.c. circuits, and 
.1 “floating" strain wire type for use in 
cither a.c, or d.c, circuits. Manufac- 
turer is currently producing scif-cncr- 
gizing and externally power-supplied 
models. 

The instruments boast a number of 
new features. Suspension system is said 
to reduce hysteresis considerably, inter- 
axis coupling lias been eliminated and 
clastic defoniiation has been reduced. 

Manufacturer states tliat instninicnt.s 
have an accuracy 1% of full scale or 
better throughout a temperatnte range 
from minus 65F to 200F and a rcsofu- 
tion of ,05% of full scale or better. 

Stated ranges are from -002G to 
5.000G for linear accelerometers; 0.1 
rad, /sec.* to 3,000 rad. /sec.’ for angular 
accelerometers and .003 in./in. for 
strain gages. 

General Scientific Corp.. 603 North 
La Brea ,\\e.. Los .Angeles 36, Calif. 

Selenium Unit Provides 
D. C. Anodizing Power 

Complelclv self-contained selenium 
rectifier models tu futnisli d.c. powCT 
for electroplating und anodizing air- 
frame and engine parts arc being mar- 
keted by Rapid Electric Co. 

In these units tlic tliree indhidual 
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phase controls have been replaced by 
single knob controls, eliminating the 
possibility of singlc-pliasing when oper- 
ated by unskilled workers. 

Use of single knob controls is said 
to permit voltage and current cliangcs 
in fine increments with no interrup- 
tion. It cosers the entire d.c. voltage 
lange from 0 to 12 s'. 

Units arc a\-.iilable in models tang- 
ing from 5 to 5.000 amperes and 1 to 
60 V. output. 

Rapid Electric Co., 2823 Middlc- 
lossn Rd„ New York 61, N. Y, 


ALSO ON THE MARKET 


Surface plate made of black granite is 
Iwing offered in small size for bench 
use. Known as “toolmakers flat,” unit 
measures 8x12x2 in., weighs 15 lb., and 
is finished to an acciitacv of 0.0002 in. 
m orall. Price 522.95,-Collins Nficroflat 
Co., 2326 E, Sth St., Los Angeles 21. 

Mounted abrasive paints, known as 
Nu-Tcx, feature soft grinding action 
that cleans, polishes and deburrs all 
types of metals and plastics in one 
operation. Bonded togctlier svith special 
resin, points clhninate need for hand 
operations such as filing, scraping, sand- 
ing and bumisliing. Available in grade 
range from 0 {luird) tu 5 (soft).— At- 
lantic Abrasive Corp., South Braintree 
S3. Mass. 

S])ccd clamp, designed primarily to se- 
cure hoses to oxygen masks, also can be 
used to attach flexible connections to 
aircraft control systems, black-out suits, 
radar units and similar equipment. 
Unit can be applied on three different 
hose diameters, ranging from 1 to 1 1 
in. can be locked from anv angle svitli 
pair of pliers.-Tinnermah Products, 
Inc., Cleveland. 

proof and momentary^ontact features 
arc said to be Ideal for use in machine 
gun and trim tub controls, and canopy, 
bomb and autopilot release mechanisms. 
Units may be ordered with saricty of 
adapters to meet almost all mounting 
requirements. Types include SP-ST', 
3-tcrminal or SP-DT circuit arrange- 
ments, Current ratings arc 10 amp. 
resistive, 5 amp. inductisc. and 3 amp. 
lamp.— Ilctlicrington, Inc., Sharon Hill, 


T'licnnocooplc prnbe senses exhaust gas 
temperature of turbojet engine tegatel- 
Icss of altitude, engine speed or tem- 
peratnre level, manufacliircr claims. 
Unit gives faster response, is effective 
in minimizing errors of indication due 
to recovery, radiation and conduction, 
— .\ero Research Instrument Co., 1901 
No. Hermitage .Arc., Chicago 22, III. 


25 


years of 
Synthetic Flight 
Training for 

AMERICA iRME^ TORCES 


As the sir world expands so do the requirements for the 
complex electronic equipment that trains more pilots for the 
air age. 

As 1963 draws to a close, LINK looks back 25 years with 
pride to its contributions. ..and ahead on the new and ex- 
citing developments yet to come. 

This year, LINK was privileged to build and deliver a 
varied group of trainers and simulators to our Armed Forces 
and to our friends in aviation the world over. In addition to 
the delivery of these marvels of the air age, LINK in many 
cases furnishes the personnel to install, operate and maintain 
LINK equipment. 

From the beginning of synthetic flight training, 25 years 
ago-LlNK'S recoi-d has been one of constant pioneering and 
growth... determined to make America’s Armed Forces bet- 
ter trained-safer-etronger for the air age yet to come. 
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AIR TRANSPORT 


ATA Issues Long-Range Forecast 

Copter Outlook; Third of Air Traffic by ’7 0 


Airline Traffic Growth Forecast 

(1953-1970) 

1953 1955 I960 

Fiied-wini passengers {In millions) 

Domestic 29 35 39 

International 3 3 4 

Total U. S. scheduled 32 38 50 

Foreign flag 0.3 0.4 0.5 

Iiregulai 0.7 0.8 1 

-Ml passenger carriers 35 39 51 

Helicopter passengers* 6 

Cargo {tons enplaned) {la thotisands) 

Domestic 320 370 552 

Interaational 71 88 100 

Mail (tons enplaned) {In thousands) 

Domestic letter mail 23 26 64** 

Domestic parcel post 26 42 70 


Iniercity Helicopter 

Passengers Th’ ough Fixed-Wing Airports* 


• Intercity airline travel is 
expected to double. 

• A.ssociation cites growth 
in battle for airport aid. 

By Lee Moore 

.\ir travel ainong U. S. cities will 
more than double by 1970, Air Trans- 
port Assn, forecasts, and helicoptcn 
will fly a third of the intercity pas- 
sengers by then. 

ATA’s predictions ate submitted in 
exhibit form to the aviation industre’s 
-\irport Advisory Panel, which this 
month will make recommendations to 
Commerce Department concerning the 
recently suspended federal aid airport 
program of subsidies for municipal field 
construction. 

Here arc highlights of the ATA fore- 
casts of 1953-70 increases in number 
nf intercity passengers and tons of air 
cargo: 

• Scheduled domestic fixed-wing trans- 
port p.assengen flown bv U. S. carriers 
'vill inaease 55% by 1970. 

This low figure is explained by a 
prediction that scheduled airlines will 
use helicopters to take over most short- 
haul, intereitv business, such ns New 
York-Philadelphia. 

• Intercity helicopter passengers will 
reach 6 million a year bv 1960 and 
nearly quadruple that by 1970. 

• Scheduled intematiorral fixed-sving 
passenger traffic of U. S. carrias will 
double. 

• Total V. S. scheduled passengers, sum 
nf the intercity categories, will increase 
from 32-5 million this vear to 72.7 
million in 1970. or about 125%. 

• Nonsclicduled carriers will increase 
their number of intercity passengers by 
about 115%. 

This is based on an assumption that 
nonskeds will continue to hold their 
relative share of total business. 

• Foreign flag airlines will increase their 
passenger traffic to and from U. S- bv 
about 135%. 

• Domestic cargo tons flown by U. S. 
carriers will grow more than three-fold. 

• Intemarional cargo tons enplaned bv 
U. S. carriers will almost triple. 

• Twenty-five ranking cities will pro- 
duce two-thirds of the passengers, just 
as they do now. 

• Fixed-wing aircraft departures from 


tlic 25 ranking cities will increase from 
the present 1.111,300 a year to reach a 
total of 1.807,500 within the next 17 

This is a smaller percentage increase 
than there will be in number of pas- 
sengers embarking .and debarking at 


these airports, because each transport 
will be bigger, handle more passengers 
per flight. 

► Big City Business— ATA selected 25 
le-ading air traffic cities in the U. S- on 
the basis of number of passengers han- 
dled and volume embarking per air- 
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Scheduled Airline Traffic 
At 25 Leading Airj>orts 

(Fixed-wing transports) 


Intercity Airline Traffic 



n>u of dioniEtd and ipecliUied 

Uluiu. 



tall “bow ibay do It'* — *'1bey" baiag all ibe 
indulrr'a (cool Use ol ioDovalon and ioprov- 
ar>-and Ibe advecliiiof peget lell'-wilb wbal.” 
Each lane solelda an iadsaliial eapoaillOD be- 



craft departure. The latter figure of 
passeiigers-per-plane ranged in 1952 
from an average of 24 in Miami, Ne»’ 
York and Seattle to 1 2 in Louisville. 
K>., 11 in Memphis and 10 in Phila- 

nicsc figures arc included in ATA's 
report to aviation industri' representa- 
tiles on the AiriJOrt .\dvisory Panel, 
most of svlioni urge Commerce Depart- 
ment to ask Congress to restore some 
kind of federal aid to municipalities 
who are interested in undertaking air- 

Thc panel, however, is hard put to 
agree on any single way that the pro- 
posed airport subsidies should be 
granted and administered. 

-Air Transport Assn., noting that the 
•sirports of just 25 cities handle two- 
thirds of all passengers, proposes that 
most of the airport aid be distributed 
to tlicsc heavy-traffic points as the most 
logical method. 

► Otliet Ideas— But panel representa- 
tives of private fliers, business airaaft 
operators, local airport managements 
and state aeronautical offices have otlier 
ideas, lliey tend to favor spreading the 


airport subsidies more to the local air- 

llic panel now is circulating a draft 
of an attempted compromise tccom- 
ineiidation on airport aid, trying to 
come up with a unanimous report by 
Dec. 15. 

Feeling is that if the industry cannot 
put up a solid front on how to grant 
federal aid to airports, it may not get 
any airport subsidy at all. 

C-46 Operators Test 
Modified Commandos 

Extensive tests of a specially modified 
and insttumenfed Curtiss C-46 Com- 
mandos arc being conducted by Aircraft 
Engineering Foundation, Wasliington, 
D, C., cooperatii'c organization of C-46 
operators working on improving the 
plane's service and performance (Avta- 
TioN Week June 1, p. 23). 

■AEF has secured a C-46 fitted with 
torque noses on both engines with 
appropriate BMEP (brake mean effec- 
tive pressure) equipment. 

A Brown recorder for simultaneously 
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noting temperatures and pressures from 
either or both engines also is installed, 
as arc simultaneous pressure recording 
manoinctets of both mercury and water 

► Training Program— Meanwhile, Tlic 
I'oiindatioii and Cisil .Aeronautics Ad- 
ministration have agreed on a joint 
C-46 training and tcclmiouc st.indatd- 
iaation program, scheduled to get under 
wav soon at CAA’s aeronautical train- 
ing center at Oklahoma City. 

The Foundation will supplv, operate 
and inaiiitaiii the C-46 at the center. 
CAA will supply the twining facilities 
and personnel. 

C.AA will give a two-ivcek course to 
the 25 chief pilots of the Foundation's 
member carriers. 

► Forerunner— C.A.A .Administrator Fred 
Lee savs he hopes this will be the fore- 
ninncr of similar training standardiza- 
tion programs for otiicr type aircraft. 
He adds tliat tliis program is in line 
with .Administration plans "to place 
more anthoriti' and responsibility in the 
hands of priiafc indnstiy.” 

F.acli chief pilot on completion of 
the course w ill be designated an official 
"airline transport pilot examiner." giv- 
ing him authorih to pa.ss on to Ills 
crews the C-46 techniques learned. 

During the course, pilots will learn 
performance capabilities and limitations 
and the "most scientific” was- to handle 
the C-46 in sarious normal procedures 
and unusual situations, C.A.A says. 

Blatt Lists Aviation's 
Key Lighting Issues 

Ten key problems in aiiation liglit- 
ing, "a cnicial factor in aviation safety," 
were outlined recently bv Joseph D. 
Blatt. assistant administrator for pro- 
gram coordination. Civil .Aeronautics 
.Administration, in view of the more 
than I 5 million landings and takeoffs 
handled b\ C.A.A control towers in a 

Blatt spoke before the Illuminating 
F.nginccring Society , lilt 10 problems. 

• rieseio|>mcnt of cffcctiie means for 
a'oiding collisions requires concurrent 
work on both .lircraft external lighting 
and on improved vision from the 
cockpit. 

• Clear, bright daylight conditions 
cieate the most serious collision hazard. 

• Basic physiological and psychological 
data urgently are needed to preside 
srandanfs for external aircraft lighting. 

• Increasing use of special tspes of air- 
craft, such as helicopters, requites that 
(hey be equipped with special lighting 
arrangements. 

• 2,0b0-ft. television towers arc being 
erected which arc practically invisible 
even in davlight. Ttiev must be made 
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more conspicuous through proper light- 

♦ Runway guidance lighting must be 
improved and standardized. Direction 
and intensity of their beams must 
adjust themselves to the visibility con- 
ditions. Tliev must continue through 
runway intersections which will require 
a (lush-tvpe light. 

♦ Pilots 'must be warned at night if 
they are running out of airport while 
taking off or landing. Distinctive light- 
ing at tlie far cod of each runway is 
required. 

e Runway tliicshold lights must be 
protetted against jet blasts and must 
be so arranged that they cannot be 
passed unnoticed. 

♦ Increasing use of Ivclicopters requires 
the development of special approach 
and landing area lighting. 

♦ When a pilot comes to a stop in 
the middle of a two-mile-squarc airport 
at night, lie often is lost. A second 
airplane is often on its way in behind 
him. Adequate guidance is needed to 
get him off the runway immediately 
and to mark his route to the ramp. 
Taxiway guidance lighting development 
is required since intersecting runways 
.'lid tiixiwavs can l)C confusing to pilots 
at niglit if tlie route is not properly 
niarked. 

Solution to tlicse problems, accord- 
ing to Blatt. will be found within the 
lighting development facilities at In- 
dianapolis. Ind., where tests are con- 
tiiuiallv being conducted. 

► Study Progtams-Tlie Indianapolis 
center’is in the last stages of a long- 
range test and study program for estab- 
lishing aircraft cockpit vision standards- 
,A second long-range program, involving 
laboratory and flight measurements of 
pilots' reactions to various ligliting ar- 
rangements has been started. 

In addition. .i long-range test and 
study program is in progress, Blatt said, 
to detennine the special guidance light- 
ing requirements for 500-ft. runways. 
He said success of the lighting test pro- 
grams depend.s on the continuation of 
C.AA-indiistrv cooperation. 

Fuel-Proof Paving 
Used at Idlewild 

.A gasoline and oil resistant plasti- 
cized svnthetic rubber and tar topping 
has been installed on aircraft parking 
and service areas at New York's Idle- 
wild International .Airport. 

The topping, called surfa-aeto-seal. 
has been dacloped by Naugatuck 
Chemical Division of U. S. Rubber Co. 

Used extensively on militaiy air- 
fields, tlie rubber-based paving material 
was tested bv Port of New York Author- 
itv for approximatelv tivo years before 
its application at Idlfwild. 


Reduce Weight 
Increase Strength 

with . . . 


HEXCEL 

HONEYCOMB 



How many applkalioni hare you foiiml 
for Hexcel Honeycomb? New uses arc 
being discovereJ constantly for this 
man-made honeycomb that becomes the 
siroageil, tighlesi material yet devel- 
oped, when fabricated into a sandwich 
structure. Readily bonded to metai, 
glass, wood and other face materials it 
affords a smooth, rigid surface that 
does not tipple or ' oil can". 




Structural Honeycuiub 
for Saudivich Constructiou 


HBCEl PRODUCTS CO. 





STRUCTURAL 
HONEYCOMB 

in ALUMIKIIM • GLASS FAtRIC • COTTON FABRIC 
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A LOITG LOOK AHEAD 




P ECONOMICS 


The Outlook for Business Air Travel 


THE BUSINESSMAN of the 1960s is going to be 
mote of a traveler. He’ll have to be. Business is getting 
more and more national— and international— in its scope. 
,\nd the tendency is to cover the nation, and the globe, 
with branch plants and branch sales offices, rather than try- 
ing to make and sell everything from one central location. 

Of course, the cxccutir c doesn’t always have to travel in 
person to see what’s going on. There ate other methods of 
communication that will be improved to give him reports 
on branch operations. Telephone, telegraph, TV and 
microwave will all be used as aids to ccnlraliiicd control. 
Btit there still will be an increasing number of situations 
where the man from the home office has to be on the spot, 
or where people from bnuiches have to go to the central 
office themselves. 

Here are some of the development' that are likely to 
mean more trips, and longer trips, by businessmen: 

DECENTRALIZATION of manufacturing plants. 
The trend is to have several plants, each near its own 
market area. For e.-cample. all Ford cars svere once made 
near Detroit for sale all os’ec America. But todav. Ford 
has new assembly plants in California, New Jersey, Georgia, 
and Kansas City, plus 16 scattered parts depots. 

TTie same sort of decentralization is taking place in the 
steel industry, with plants now spread along the East and 
West Coasts, and in the Gulf South. More widespread use 
of the electric furnace in steel-making is expected to lead 
to still mote, smaller units serving additional areas, awav 
from the main steel centers. For a host of other products, 
from milk containers to industrial instruments, assembly 
plants are spreading out. 

INTEGRATION of small companies into national 
(Orporations. This is a trend in fields where there ate 
many small units spread around the country, such as in 
food processing. Or pharmaceuticals. And mergers of two 
nr more large chain operations are becoming more and 
mote frequent. The control problem, and so the need 
for travel, grows when diverse plants acquire a central 
headquarters, just as it does when a patent company builds 
branch plants. In fact, integrating independent units-in 
fields that up to now have been “small business’’— presents 
more of a problem than spreading out a single firm. 

COMPLEXITY of industrial operations. Today's 
plants use raw materials shipped from many points. To- 
morrow's plants will buy from areas even more widely 
scattered. More and more materials will come from 
abroad. Similarly, as machinery gets mote complicated, 
more parts must be purchased (or manufactured) at more 


locations. The automobile industry, for example, now has 
an interest in the manufacturing of special steels, electrical 
systems and new plastics— all made away from Detroit. 
'Ibus, the purchasing agent's job is likely to involve more 
and more travel. 

Also, engineers and designers will travel more to get 
infomiation about the increasingly complex fields their 
companies are entering. They'll have to visit other plants, 
and take university training courses- For example, the 
advanced management courses now given at Harvard 
Business School and MIT might double their enrollment 
in the next 10 years. And more like them will be set up 
elsewhere. 

CONVENIENCE -.iKvays a big factor in business 
travel— will be an increasing advantage for the airlines. As 
schedules are speeded up with the use of jets, the prac- 
ticality of traveling to branch offices for conferences will 
be increased. Perhaps more important than speed will be 
the elimination of fatigue caused by long or uncomfortable 
journeys. As air travel becomes quicker, and fatigue is 
eliminated, it's going to get a more frequent space on the 
executive schedule. This applies particularly to older execu- 
tives. Many of them can’t stand the gaff of frequent trips 

BUSINESS ABROAD will represent a gradually in- 
creasing share of U. S. business and will require an increase 
in travel. The American business .sphere today is centered 
somewhere between New York and Chicago, with a radius 
extending to Canada and New England, to the Southeast, 
Gulf South and Far West. By the 1960s, this entire area 
will be more closely knit together by highspeed trans- 
portation. And the radius of business travel will stretch 
into Northern Canada, South America, West Africa and 
Western Europe— not just occasionally, but frequently. 

BUSINESS IN WASHINGTON will continue to 
be a growth industry. The businessman never has to visit 
Washington as much in ordinary times as in national 
emergencies. The Korean boom, for example, is ovei- 
But the long-term trend is for more normal matters to 
requite Washington consultation. Businessmen ate going 
to be working for, or advising, the government mote and 
more as time goes by. Government will keep extending 
the spheres of business in which the public has an interest. 
And if the system is to keep working fairly for private 
enterprise, businessmen will have to get to Washington 
to explain, advise and administer- as well as to get Qie 
information and rulings affecting their particular com- 


The liHh and sixth articles in this series will discuss other malar laeters 
travel and general husinass Oellvflr^ Carlier installments Ocl. 12 and 19. Nor. 23. 
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Confidence 
. . . and Dependability 

THE PILOT and copilot of 1h© Booing 
Stratojet handle their swept-wing jet 
bomber through control etemde monulac 
tured by Aasociated Company of Wichita. 
Associoled's experience in producing 
these vital assemblies lor the USAP'a 
B-47 is available to the entire indiutry. 
One of Associoted's latest assignments 

assemblies for the new Lockheed C-130 
turboprop cargo and transport plane. 


Associated has the engineering, tooling 
and manufacturing ability and facilities 
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EXTRA PAV'-LOAD MILES VPITH 

PASTUSHIN TANKS 


External fuel loading with Pastushin fuel tanks adds to 
safety and gives needed range to commercial and business 
aircraft. Pastushin jettisonable fuel tanks — the product of 
long and specialized experience — increase operating radius 
and effectiveness of military and commercial aircraft alike. 




PASTUSHIN CORPORATION 

lOS ANGEieS INTERNArlONAl AIRPORT. LOS ANGELES, CAIIE, 
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SEARCHLIGHT SECTION 



GENERAL MOTORS CORPORATION 

_.9» t, 2, WI.CONM.^ 


ENGINEERS WANTED 


ayes 


AlUCkAfT CORPORATION 


one of the lorgest multi-engme aircroft modification centers in the 
United States and now designing mony prototype installations and 
manufacturing kits for the Air Force. 

Positions are now open to qualified aircroft engineers for: 


» ELECTRONIC and ELECTRI- 
CAL INSTALLATION DESIGN 

• INSTRUMENT INSTALU- 
TION DESIGN 

• PROJECT ENGINEERS 

• HYDRAULIC DESIGN 

• LOFTSMEN 

• TECHNICAL WRITERS and 
ILLUSTRATORS 


' STRUCTURAL LAYOUT MEN 
WEIGHT ENGINEERS 
LIAISON ENGINEERS 
LAB TECHNICIANS— Radio- 
Electrical 

' CHECKERS — Electrical-Radio- 
Mechanical Design-Air Frome 


Ce^a 

ENGIIVEEIUIVG 

DPPOHTUIVITIES 

vrttli wood’s leidiiE producer if 
li£ht commercial airplanes 


* Design Engineers 

> Design Drnftsmen 

• Research Engineers 

Send Resume te 

CESSNA AIRCRAFT CO. 
WICHITA, KANSAS 


• ENGINEERING 


« MODIFICATION 


Write to; Executive Engineer Hayes Aircraft Corporation 
P. O. Box 22B7, Birmingham, Alabama 
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TODAY! 

GOODYEAR AIRCRAFT CORPORATION, pioneer ond 
leader in lighteMhon-air craft, offers you o new employ- 
ment opportunity with a well-established and fast- 
growing company where "careers are planned.” 

DESIGN AND DEVELOPMENT engineering opportunities 
ore available for capable and imaginative men and 
women in the field of airships, aircraft and aircraft 
components. 

RESEARCH AND DEVELOPMENT projects — missiles, elec- 
tric ond electronics systems, servomechanisms, new special 
devices, fiber resin laminotes — all present an urgent 
need for engineers with .fresh talent, aptitude and 
ombition. 




POSITIONS ARE OPEN ot several levels in various fields 
with salaries based on education, obility and experience. 
Physicists Gvil engineers 

Mechanical engineers Electrical engineers 

Aeronoutical engineers Technical editors 

Welding engineers Technicol illustrators 

AKRON, THE HOME OF GOODYEAR AIRCRAFT, is located 
in the lake region of northeastern Ohio. Cosmopolitan 
living, year-round sports and recreation, cultural and 



COODYEAR AIRCRAFT CORPORATION, 1210 MASSILLON RD., AKRON 15, OHIO 


AVIATION 
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I STRESS ANALYSTS 



HELICOPTERS 








SIKORSKY AIRCRAFT 


SALES 
REPRESENTATIVES 











■■I 


AIRCRAFT UPHOLSTERING 



, S5SM, 

BAUCO 
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WE CAN DELIVER NOWMi 

SPERRY A-T2 AUTOPILOTS 

WITH 

Automatic Approach Control 

DC<3's - LODESTARS - B-23's 

"The Fastest and Finest Installation in the Country" 


SUPER - 92 

200 .ph DC-3 

ENGINE WORKS 


BEECHCRAFTS 

TWfNS and BONANZAS 

Guaranteed to be as represented 
For the best, consult your 
BEECKCMFr DISTRIBUTOR 


ATUNTIC AVIATION CORP. 


FOR SALE 

Douglas— DC-3, DC-4, DC-6 
Convair — 240 
Lockheed — Constellation 
Beech— D-18S, C-18S 
Lodestars — Executive Interior o 
For Conversion 
Ph»M~-Wlr*— Wrtif 

WESTAIR, INC. 

WHITE tLAINE NEW TOR. 


FOR TWIN BEECHCRAFTS 
LODESTARS 
DOUGLAS DC-3'S 


ran SALf 

Luxury Type "Landseaire” 


Rodio IqulRlMi 
Ssutkern Cali 


iV R1I34-TS Eoelnti; Fall . 


FOR SALE 

R-I540-AN-1 Prall & Whimoy ENGINES; 

One Nn. Slasdinl Cylladcn. 
R-I340-AN-I 40-iplbe Prall & Whimey 
CRANKSHAFTS. 

12040 Hamilloii SlindAid PROPELLERS 
AND HUBS. 


0 SANAurro. 


AVAILABLE FOR SALE 


QUANTITY AT- 6 -D AIRCiSAFT 


SPARTAN AIRCRAFT COMPANY 


R IMMlDUTf SJ 


AVIATION EXPORT C( 


DEICER BOOT TIME 


ry rmh—Net Surplus 


TWIN BEECHCRAFTS 


Raflay’tlTs' eomaklt °«m’$$s!*0« 
W4 InrJI. limaDto for Aoy Trfl 



GdfhM. 


lESEL EN6INES • eENERATOR SOS'* 

E 


DC-4— C46 OPERATORS 

TFD 12900-7 and -6 and 4 
847-3A— also appl. 807-2A 
JH1447-2 Brushes 
4GS-G23G1 New for C54 . DC4 
AVIATION EXCHANGE, INC. 


rUNK^AMBROSE AVIATION CO., INC. 


UNUSUAL 

OPPORTUNITIES 

eon be found each week in the 

SEARCHLIQHT 
SECTION OF 
AVIATION WEEK 


AVIATION 


7, 1«3 


SEARCHLIGHT SECTION 


WORLD'S LARGEST STOCK! 

All parts listed— plus many more— are always carried in our huge stock of unused 
aircraft parts, accessories, AN and NAS hordware. Let us screen your inquiries. 



AVIATION CALENDAR 


COCKPIT 
VIEWPOINT 



By Capt. R. C. Robson 


No Guesls in Cockpit 

One of Ihc more cmbatiiissing questions u domestic airline bas to answer; 
"Can 1 see the cockpit?" I'liis quciy comes daily from all maiiiicr of passen- 
gers. and after being faced witli it for sc\’cral veats 1 conclude that there are 
hvo t\pes of answers: one that makes sou feel like a criminal, the other 
like a fool. 

'I he reason for this psschotie bewilderment arises from \-arious Cis’il .\ir 
Regulations and a conflicting sariety of viewpoints. Generally speaking, 
an attempt has been made for years to prohibit all. save the assigned crew, to 
enter the sacred confines of tiic front office. The locked door and cockpit 
antliorits card are part of this philosophy. 

► Right rrlcnds— 'I here was considerable leniency under the old C.^R Part 
Cl as to who gained admittance. But as written, the new Part -10 pt.ictically 
requires that a person walk on water as the first step tossards this shrine. 
T'liat is. it makes no bones about whu gets in \ia u C.kB coekpit authorits' 
card. W'ithont the card you ate doomed. 

Not that the card is so hard to get. of course. If, [or instance you have a 
friend who is a vice president in charge of something or other he can get 
>011 one for the asking; doesn’t matter who >ou arc, natiiralh'- But you do 
lias-c to have the right friends. 

To some extent thi.s limited privilege helps the airline crew— to about the 
same extent it handicap.s them. Possession of the card, von see. is no 
assurance that the holder will sit down and mind his own business, or even 
tlnif lie will pick the appropriate time to want in. Of course, the captain 
can say "No." But then the rookie cop can gii c a ticket to the holder of a 
police courtesv card. too. 

► Dog Tags— iio the que.stion arises that since the captain has tlic power to 
deny entrance, win doesn't he also hare power to grant it? Why arc special 
prii ilcgc cards needed at all? The usual answ er here is that it is strictly an 
identification card. Identification, my esc. .^monc I ever saw who had a 
teasonahlc connection with asiation had more dc^ tags than his wallet 
would hold. 

What I’m thiiikiiie of in particular here is the admittance uf pilots [o the 
cockpit. cspccialK oftier airline and military pilots in uniform, .^ny time I 
ever rode in a plane, especially a typo new to me. I wanted to look over the 
cockpit. Other pilots usually do, too. 

But nowadays vou either give out with the criminal line, ’’Well, Bub. I’m 
not -supposed to, sec? But if vou’ll sneak up when nobody is looking, see? 
I'll let ya peek." Or else you feel foolish when saving "Gee, I'd sure like to, 
but, well, they have regulations. I'm sorrv, wish I could, but . - 

► TIic Bother— I low Come?— Aren't these airline and militan- pilots trust- 
worths? A guy flies a B-47 loaded witli atomic bombs, but he can’t sec 
Baltimore through a Constellation window. Beats me. 

Sctiouslv'. the airline pilot appreciates not having to be bothered bv every 
passenger on board. But it does seem that he should have something to say 
about whom lie lets in. This arrangement apparenth' works well eiiougli on 
overseas flights; no reason why it shouldn’t work cveryxvhcrc. 

As stated before, a cockpit authorits- card is still no guarantee of good 
behavior, appropriate time or valid reason for entry. But it does eliminate 
some who have a perfectly normal, professional interest in aviation. Onlv 
they don’t have friends. 

('Editor’s Note; .\viai lO.v Week gives Capt. Robson an opportunity to 
c.vpress himself freely in this column. Comments from readers on his 
opinions are w-elcome.) 


Dee. 7— Civil Aeronautics Board, second ses- 
sion of annual meeting on review of Civil 
•Air Regulations, interdepaitmeiilal audi- 
torium. AA'ashington, D. C. 

Dee. 8-10— loint Ciompiitct Conference and 
Exhibition, sponsored by Aim-rican Insti- 
tute of Electrical Engineers, American 
Institute uf Radio Engineers, and Avsocia- 
tion for Computing Maeliinery, Statler 
Hotel. Washington, D. C. 

Dee. l-f-15- Flight Safet) Foundation, air 
safetv seminar. .Arrowhead Springs Hotel, 
San Bernardino, Calif. 

Dec. 1-4-17- sOth .Anniversary Celebration of 
.Aviation. Kitty Hawk, N. C. Program: 
Private Miers and .Aviation Pioneers’ Day, 
Dec. 14; .Aviation Industries Dav'. Dee. 
15; Defense Dav, Dec. 16; .AnniversaT)* 
ITay, Dec. 17- 

Dec. 17— Seventeenth Wright Brothers Lec- 
ture, U. S. Chamber of Commerce build- 
ing. M’aslimgton, D. C. Aero Club 
\A right Memorial Dinner, Hotel Statler. 

Dee. 17— Rojal -Aero Club dinner com- 
memniating 30th anniversary of powered 
flight, Doiclicstcr Hotel- London. 

fan. 8-11— I'lorida Air Pilots .Assn., lltli an- 
nual air cmise, Miami. Fla. 

fan, 10-12— institute of Snqslus Dealers, 
trade show and conv-ention, Madison 
Square Carden, New York. 

fan, 12-18-Sncicty nf .Automotive Engi- 
neers, annual meeting. Sheraton-Cadil- 
lacaiid .Statler Hotels, tletroit. 

Ian. 18-22— American Institute of Electrical 
Engineers, winter meeting. Hotel Statler, 
New York. 

Jan. 20-22— Operations Research in Produc- 
tion and InvcntoTV Control. Case Insli* 
bile of Technology, Cleveland. Speakers 
include Paul Sh'lison of Lockheed .Airciaft 
Corp.'s Military Operations Research 
Division. 

Jan. 25-28— Plant Maintenance & Engineer- 
ing Show, international .Amphitheater, 
Chicago. Conference will be held con- 
cimcnti; at the Hotel Conrad Hilton. 

Jan. 25-29— Institute of the Aeronautical Sci- 
ences, 22nd annual meeting. Hotel .Astor, 
New I'ork. Honors Night funner Jan. 25. 

Feb. 3-5— Society of Plastics Industry, ninth 
annual division conference on reinforced 

E lastics, Edgevvater Beach Hotel, Clhcago. 

4— Instrument Society of .America, 
ninth annual regional conference. Hotel 
Statler, New York. Aviation group will 
present papers on Progress in Measure- 

Feb. 21-23— Third .inniial Texas .Agricul- 
biral Aviation Conference. Texas A&M 
College. College Station, Te*. 

Mac. 22-2S-Institiitc of Radio Engineers, 
national convention, AValdorf Astoria Ho- 
tel and King.sbridge -Armory. New York. 
Apr. 5.6-Socicly of the Plastics Industry 
(Canadak Inc., 12th annual conference. 
Mount Roval Hotel, Afonlrcal. 

Apr. 29-30— -American Society of Tool Engi- 
neers, 10th biennial indnstrial exposition. 
Convention Center, Philadelphia. 

5-7— 'ibird Inlcmatimial Aviation Trade 
Slow, sponsored bv- Airciaft Trade Shows, 
Iiic., 7Ist Regiment .Armory, New York. 
May 17-20— Basic Materials Exposition and 
Conference, International .Amphitheater, 
Chicago. 
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LOCKHEED 

uses 

CICCIC ^ lEAL 

precision 



fuel or fuel vapor 

• To hold low pres-sure gas 
or air with aero leakage 

a To hold high pressure gas 
or air with zero leakage 

• To prevent uninlenlional 
mixing of combustible 

• To hold corrosive fluids 

• Wherever leakage must be 
checked by positive sealing 

IMMEDIATELY— 

INDEFINITELY 

200 SERIES fur pressures up Co 3.0U0 psi 
800 SERIES for very low pressure drop 

Other types for special requirements 
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Super-92 







Canberra’s Altitude 






vitally 


important 


on this 


Fa) 


%huA 

AND MACHINE CORP. • 4545 


FOOTE BROS. GEAR 


Midgets In size — giants in service — 
these precision gearswere developed 
by Foote Bros, for this mighty, new 
Douglas Air Liner. Foote Bros, are 
today engineering and producing 
gears and mechanical drives of 
extreme precision for many of the 
nation's largest aircraft and aircraft 
engine manufacturers. 


This frode mark 
stands for the 
finest In 

industrial gearing 


'TE fBROS. 

Ui/iouifk 

WESTERN BLVD. • CHICAGO 9, ILL. 


